
1114 THE JOURNAL OF BONE AND JOINT SURGERY

The myofascial compartments of the foot
A CADAVER STUDY
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Compartment syndrome of the foot requires urgent surgical treatment. Currently, there is 
still no agreement on the number and location of the myofascial compartments of the foot. 
The aim of this cadaver study was to provide an anatomical basis for surgical 
decompression in the event of compartment syndrome. We found that there were three 
tough vertical fascial septae that extended from the hindfoot to the midfoot on the plantar 
aspect of the foot. These septae separated the posterior half of the foot into three 
compartments. The medial compartment containing the abductor hallucis was surrounded 
medially by skin and subcutaneous fat and laterally by the medial septum. The intermediate 
compartment, containing the flexor digitorum brevis and the quadratus plantae more 
deeply, was surrounded by the medial septum medially, the intermediate septum laterally 
and the main plantar aponeurosis on its plantar aspect. The lateral compartment containing 
the abductor digiti minimi was surrounded medially by the intermediate septum, laterally 
by the lateral septum and on its plantar aspect by the lateral band of the main plantar 
aponeurosis. No distinct myofascial compartments exist in the forefoot.

Based on our findings, in theory, fasciotomy of the hindfoot compartments through a 
modified medial incision would be sufficient to decompress the foot.

Compartment syndrome of the foot is a serious

potential complication of crush injuries, frac-

tures, operations and vascular injuries.1-3

Approximately 10% of  calcaneal fractures

develop this complication, and of these 50%

develop clawing of the toes and other foot

deformities, including stiffness and neuro-

vascular dysfunction.4 In a retrospective study

of patients following treatment for crush inju-

ries of the foot, Myerson et al5 showed that at

an average of 3.3 years following the injury

25% of the patients had a poor outcome. Fail-

ure to recognise and treat compartment syn-

drome at an early stage was given as a

contributing cause of long-term disability.

There is no agreement on the number and

location of the compartments of the foot.3

Grodinsky6  described four fascial clefts and

Manoli and Weber,2 with dye injection,

described nine anatomical compartments.

Guyton, Shearman and Saltzman7 called into

question the reliability of infusion experiments

for identifying compartments. More recently

Reach et al,3,8 using 3-Tesla MRI on healthy

volunteers, described ten compartments.

 We aimed to provide an anatomical basis for

surgical decompression in the event of com-

partment syndrome.

Materials and Methods
We dissected nine non-paired, fresh-frozen

adult human cadaver feet and four formalin-

preserved feet. Three of the fresh-frozen feet

were transected transversely with a band saw

centred over the mid-metatarsals to study the

fascia enveloping the interosseous muscles.

Dissection of each foot began with removal of

all skin and subcutaneous tissue from the ankle

to the metatarsophalangeal joints. Removal of

the plantar skin and subcutaneous fat exposed

the underlying main plantar aponeurosis and

its lateral band (Fig. 1). The origins of the plan-

tar aponeurosis and its lateral band were sepa-

rated from the calcaneum and reflected

distally. The underlying muscles of the sole

were dissected layer by layer, identifying ana-

tomical compartments and the surrounding

fascia along the way. The quadratus plantae

muscle was exposed by dissecting the overlying

flexor digitorum brevis from its origin and

reflecting it distally. The lumbrical muscles and

tendons of the flexor digitorum longus were

carefully dissected and reflected distally in

order to identify the adductor hallucis muscle

in the forefoot. Lastly, the plantar interosseous

muscles were sought between the metatarsals

in 11 of the specimens. Careful dissection of
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these small muscles was carried out to identify any fascia

overlying them. The dorsal interosseous muscles were sim-

ilarly studied. The three transected specimens were also

studied to determine the fascial envelopes surrounding the

interosseous muscles. 

The passage of the posterior tibial neurovascular bundle

from behind the medial malleolus into the plantar aspect of

the foot was also studied. All findings were documented

with still digital photography.

Results
In the hindfoot the medial compartment containing the

abductor hallucis was bound on the medial aspect by skin

and closely adherent subcutaneous fat and not by any dense

fascia. The lateral aspect of this muscle was limited by a

dense intermuscular septum, which we have named the

medial septum, which separates this compartment from the

intermediate compartment (Figs 2 and 3). The medial sep-

tum extended from the medial border of the main plantar

aponeurosis and was attached dorsally to the calcaneus,

navicular and medial cuneiform. The posterior tibial neuro-

vascular bundle entered from the medial into the interme-

diate compartment through a hiatus near the origin of the

septa from the calcaneum. The intermediate compartment

containing the flexor digitorum brevis and the quadratus

plantae was bounded medially by the medial septum and

laterally by the lateral intermuscular septum, which we

have named the intermediate septum (Figs 2 and 3). The

intermediate septum arose from the lateral edge of the main

plantar aponeurosis and the medial edge of its lateral band

and extended dorsally to insert into the calcaneum and the

cuboid. This septum was incompletely developed in four of

the 13 specimens. The intermediate compartment was lim-

ited on the plantar aspect by the main plantar aponeurosis.

The quadratus plantae was located more deeply and was

separated from the flexor digitorum brevis by a thin filmy

and often incomplete septum that ran transversely (Fig. 4).

The lateral compartment containing the abductor digiti

minimi was bound on the medial aspect by the intermediate

septum and laterally by the lateral septum (Figs 2 and 3).

The lateral septum was a dorsal extension of the lateral

border of the lateral band of the plantar aponeurosis and

inserted into the calcaneum and the fifth metatarsal. On the

plantar side the lateral compartment was limited by the

lateral band of the plantar aponeurosis. In summary, a total

of three tough vertical fascial septae were noted to extend

from the hindfoot to the midfoot.

In the forefoot, the adductor hallucis was found to lie deep

to the flexor digitorum longus tendons and the lumbricals.

No dense fascial envelope was found surrounding it in any of

the 13 specimens. With regards to the interosseous muscles,

no fascia was found overlying the plantar interosseous mus-

cles on the plantar aspect. However, a layer of fascia was

found overlying the dorsal interosseous muscles.

The posterior tibial neurovascular bundle traversed the

medial compartment and penetrated the medial septum

approximately 4 cm from the posterior limit of the

calcaneum.

Fig. 1 

Photograph showing the sole of the right foot.

Fig. 2b

Photograph showing a) the muscles and fascial septae of the sole of the
left foot and b) the three tough vertical fascial septae that extend from
the hindfoot to the midfoot.

Fig. 2a
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Discussion
A detailed understanding of the anatomy of the myofascial

compartments of the foot allows effective needle placement

to measure compartment pressures and even more impor-

tantly, facilitates the choice of incisions for their safe and

adequate decompression. We believe that direct anatomical

dissection is probably more reliable than indirect tech-

niques using dye infusion or even MRI. A densely adherent

subcutaneous fatty layer was mistaken for a dense fascial

envelope by indirect techniques of investigation.2,9

We identified three compartments that extended from the

hindfoot to the midfoot; the medial, intermediate, and lat-

eral. Unlike the other two, the medial compartment contain-

ing the abductor hallucis was only covered by skin and

subcutaneous fat on its medial aspect. This study contradicts

previous reports1,2 that showed fascia enveloping the abduc-
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Fig. 3a

Diagrams showing transverse sections of a) and b) the hindfoot, and c) and d) the midfoot.

Fig. 3b

Fig. 3c Fig. 3d
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tor hallucis muscle medially. In the intermediate compart-

ment, a thin filmy layer separated the deeply lying

quadratus plantae from the superficial flexor digitorum

brevis. This makes it likely that the quadratus plantae

would not need to be released separately in patients with

compartment syndrome. Guyton et al7 also showed that

pressures far below 30 mm of mercury easily breached

this fascial layer. Again contrary to a previous report9 no Y-

shaped fascial septum surrounded the adductor hallucis.

Finally, no fascia enveloped the plantar interosseous mus-

cles which is also contrary to a previous report,1 although

fascia was seen over the dorsum of the dorsal interosseous

muscles.

In the course of our dissections, we identified five struc-

tures in the plantar aspect of the foot that may play a major

role in the development of compartment syndrome in the

hindfoot and/or midfoot. They are: the plantar aponeuro-

sis, the lateral band of the plantar aponeurosis, the medial

vertical fascial septum, the intermediate vertical fascial sep-

tum and the lateral vertical fascial septum. All these struc-

tures are highlighted because of their tough consistency and

we believe that they will need to be incised, if the associated

compartments are to be adequately decompressed.

With a better understanding of the anatomy of the foot,

we can now be more precise in identifying the compart-

ments vulnerable to the development of increased pressure

and limiting surgical decompression to the affected com-

partments only. Currently, the approaches for compart-

ment decompression generally include two dorsal incisions

for access to the forefoot compartments, and one medial

incision for decompression of the hindfoot.1,2,10

We question the need for the two dorsal incisions in the

absence of fascia completely encasing the interosseous

muscles except perhaps to stabilise associated metatarsal

fractures. This approach has also been used to decompress

the adductor hallucis which is not encased in any fascia that

needs to be released.

The compartments that need to be decompressed are the

intermediate and lateral. The previously described medial

hindfoot incision1,2 was aimed at decompressing the abduc-

tor hallucis first. The surgeon then proceeds laterally to

decompress the intermediate and lateral compartments

through the same incision. We question the usefulness of

this medial incision. In our study there was no fascia over

the abductor hallucis medially and thus this incision is not

required. Further dissection through this incision places the

posterior tibial neurovascular bundle at risk. Further

advancement to reach the lateral compartment only

increases the damage to the muscles in these compartments.

A direct lateral incision to release the lateral compartment

Fig. 4

Photograph showing a thin filmy fascia overlying the quadratus plantae. Fig. 5a

a) Diagram showing the standard incisions
for fasciotomy of the foot, b) photograph
showing our recommended incision over the
instep.

Fig. 5b
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has been proposed.11 However, this approach may compro-

mise subsequent surgical exposure to stabilise an associated

calcaneal fracture. Our anatomical study revealed that only

two hindfoot compartments are completely encased in fas-

cia that need to be released. 

We suggest that the two dorsal and one medial standard

incision routinely described may not be the most effective

means of decompressing the foot in the event of compart-

ment syndrome. We propose that an incision on the non-

weight-bearing instep of the foot over the main plantar

aponeurosis commencing 5 cm from the posterior edge of

the heel and extending 5 cm distally is used (Fig. 5). The

plantar aponeurosis should be exposed and incised.

Through this incision the medial septum and if present the

intermediate septum should also be incised. The more

dorsally-located posterior tibial neurovascular bundle is

safe with this approach.

The authors thank Associate Professor K. Rajendran of the Department of Anat-
omy, National University of Singapore for his help and advice with the anatom-
ical dissections.

No benefits in any form have been received or will be received from a com-
mercial party related directly or indirectly to the subject of this article.

References
1. Fulkerson E, Razi A, Tejwani N. Review: acute compartment syndrome of the foot.

Foot Ankle Int 2003;24:180-7.

2. Manoli A 2nd, Weber TG. Faciotomy of the foot: an anatomical study with special

reference to release of the calcaneal compartment. Foot Ankle 1990;10:267-75.

3. Reach JS Jr, Amrami KK, Felmlee JP, et al. Anatomic compartments of the foot:

a 3-Tesla magnetic resonance imaging study. Clin Anat 2007;20:201-8.

4. Myerson M, Manoli A. Compartment syndromes of the foot after calcaneal frac-

tures. Clin Orthop 1993;290:142-50.

5. Myerson MS, McGarvey WC, Henderson MR, Hakim J. Morbidity after crush

injuries to the foot. J Orthop Trauma 1994;8:343-9.

6. Grodinsky MA. Study of the fascial spaces of the foot and their bearing on infec-

tions. Surg Gynecol Obstet 1992; 29:737-51.

7. Guyton GP, Shearman CM, Saltzman CL. The compartments of the foot revisited:

rethinking the validity of cadaver infusion experiments. J Bone Joint Surg [Br]

2001;83-B:245-9.

8. Reach JS Jr, Amrami KK, Felmlee JP, et al. The compartments of the foot: a 3-
tesla magnetic resonance imaging study with clinical correlates for needle pressure
testing. Foot Ankle Int 2007;28:584-94.

9. Kamel R, Sakla FB. Anatomical compartments of the sole of the human foot. Anat
Rec 1961;140:57-60.

10. Myerson MS. Management of compartment syndromes of the foot. Clin Orthop

1991;271:239-48.

11. Fakhouri AJ, Manoli A 2nd. Acute foot compartment syndromes. J Orthop Trauma

1992;6:223-8.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


