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Definition

Compartment syndrome #ie @nmziitinsifiuuvesnusu meluituiives osteofascial space Aflogjoeg
$in FahliAnanisanaswes capillary blood perfusion ausninseduiwadsnag wAsanIneLla
Paper LLiﬂﬁ‘l{giﬂﬁn definition

Richad von volkman Aeaufiyaiis compartment fifiann danaanaulivarsausniiiy bandage 7
WULIINAULAR contracture 989 limb wagdinanuunandl arterial flow TU muscle anas tim ischemia disability ve9
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Pathophysiology

Metarteriole

Thoroughfare
channel

Venous
capillaries

Fig. 1 Circulation to muscle

circulation 7ilUidee muscle arteriole 1‘LJ§j arterial capillary 11Jf;j venous capillary 1Ufs venule

dle pressure qqﬁuﬁiam nn capillary venule site fou dle venule site gnnA drainage 14ifl pressure qﬁu
Sowq Alunm arterial capillary udwilsi perfusion muscle ugas

WUzl major artery Tngjeraaglailign occlude oty pulse drevanedandlé us capillary i perfusion
muscle lade function luuan ﬁﬂﬁu LIANA compartment syndrome 81393¥AaN artery 161 sl function 7

perfusion muscle @eluudn
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Compartment pressure
® (ritical closing pressure
pressure ﬁ’mﬁﬂﬁmiif’%’ﬂ 136071 critical closing pressure A pressure ﬁﬁﬂﬁlﬁﬂmmﬂéfu Y94 capillary
auiin13 collapse blood flow ﬁlUL?ﬁVEN muscle
muscle wag nerve ae waAulddl disability w3elde3in
- Absolute ICP threshold
daundl study Anwilugtiy dawlug) accept iUszann 30 mmHg &1 pressure A11NAT1 30 mmHg i
1 8 dalus nénantlons wulugiy
Pressure tiasndn 30 mmHg Taldeeil necrosis dausid 1981 fnsihdaniildundony
sau1 nunsTe pressure aguiien 019avlil accurate we AUl LU pressure sguRien 019ax
gn fasciotomy Tasanniiuaaudndu
eiin1svin study Tusl Inelda1in Dynamic ICP threshold @8Len pressure UNeg19u8sAUlY 1©1 MAP-ICP
wuiniesndn 30 mmHg LA tissue ischemia &tfandn 40 mmHg shazidud injury wén
U study 181 Diastolic- ICP $e8n31 10 mmHg
- Dynamic ICP threshold

q9% appropriate N1 £13%1d9N case 1UY fasciotomy szaztuanin fesin blood pressure auldsaey

Clinical Etiology

n51A compartment sfudalananes 151aedl ICP galddl 2 ogs

® Vascular cause

- Ischemia & ischemic reperfusion injury

- Injury #ie artery %30 vein

- Crush injury ¥l muscle vy

- Venous occlusion i phlegmacia ceruloia dolen

- Hemorrhage Tu compartment Ayl compartment syndrome

® Nonvascular cause

- Fracture 984 tibia, forearm uaiin1s bleed TnediliiAetu vascular injury area il prone Tun1siin
compartment syndrome Mﬂﬁqmﬁaa anterior compartment U84 leg fiu flexor compartment of
forearm

- Crush injury

- latrogenic: extravasation of fluid, cast
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Clinical features and Diagnosis

#Une compartment syndrome ﬁﬂﬁmmimﬂﬁiuLLiaﬂdﬂé’ﬂwwmimmL%‘U Inednwe (disproportionate)
vesonsUInsiniduensuannau(buming) Lagsindiennisusu

M3 adun11 Compartment syndrome luefaldns3fiaduain classic sign fe sign 5P Fausznauluse
pain, pallor, pulselessness, paresthesias, paralysis Tneunsfionafinisdiudn 1P fie poikilothermia sTj!ﬂmﬂﬂgﬂ
munudifiswAeIn1sUIn (pain) Winduiinuldsnduasveslu compartment syndrome

ogdlsfinn omstan Allldnuldavelilunied Woswndtasdanniifienudes soniaifin Acute
compartment syndrome  sinduifihogiRimauazsininisfnuesnszgnuazns viadudeidulssamsm duhliaa
o1mstnld uenanglufiheivszavgifvnsuussernms ddgesnsdulufihefaunsausiiannisanan acute
compartment syndrome I#uanani fihefldsunsviinissefutandas nerve blocks fvglsianansalisz fhides
ormstniiinuld azdunsaanusumely Compartment Ailudssndulunsvih Definite diagnosis

mﬁmniwmaﬁﬂhaaﬁuaqumw Acute compartment syndrome fifieidu early sign fio n1sfiennisuan
snnsgnandsile (Pain on passive stretching) uagnsgaydenssuiluns Sunudnuuy 2-point
discrimination uaﬂmﬂﬁiuﬁﬂwﬁlﬁﬂ acute anterior lower leg compartment syndrome QENUDINTVITUS I

hldaazihdveawindueinisusale (@10 superficial peroneal nerve)

Fact
o v v v ' v v & . M v
- m3aa pulse 16 lallauenia lailailu compartment syndrome 1ws1g pressure na capillary lilang
major vessel
- msiiuwale Aldlavenit auldlaildd compartment syndrome

- 6Ps: late sign, extensive, irreversible

Measure of compartment pressure
N353 compartment 9139zduselowilu 3 nsdl
1. avesnnelyldl usiasde compartment syndrome wiu Tuidn, fUaeaiRmemsaues
2. laifl sign high risk ¥4 compartment
3. msrhdatuenadanalds nsvih fasciotomy o139zvlagludndu 1wy closed fracture waalaiuila we
fasciotorny s closed fracturesfiu open fracture 1518193380930 compartment ieBudun1sitade

' I3 1% .. R 5% o &V Y
981915AmueN clinical W lAfy compartment syndrome liAasinanls
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nsinAuauly Compartment (Measurement of compartment pressure)
Tufeninisuinluifsue, fUefinunad, fUefiinsuinduigussaaesunis wieludUiefionaiinng

lasusmiseansie MvlmAnnsuationnsuansues compartment syndrome n13inANU8s compartment pressure

v
'

%ﬂﬁm’mﬁﬂﬁaﬂuﬂiﬂﬁ A1U89 Compartment pressure fivsuendisnaiinnig compartment syndrome ad
nsfnwl il
- HA1ANsn9eInmNAU (Diastolic minus compartment pressure)iinfiu 30 mmHg (McQueen and Court-
Brown 1996)

P

- faflaainnsin Compartment pressure lngnsayindu 45mmHg (Matsen)

v
v

wenaninsulanavesianusuiiale Wdnsnandiel
- aenusuunAnglu tissue compartment a&j‘ﬁﬂizmm 0-8 mmHg
- Capillary blood flow azgnsumuiilefinymifuegfivszana 20 mmHg
- ftheazdionmstindlefimnuduegiiuszana 20-30 mmHg
~ A Ischemia av3uiinfinnuduiinnnndn30 mmHg egslsinnu llafinsnanideianusuiiniuenly
M99 fasciotomy wslunsufufiag Haausiu absolute pressure fiunnndn 30 mmHg %38 45 mmHg
F1uavdosiinisyii fasciotomy
M193n compartment pressure @nsavile 4 eevdd

1. Whiteside infusion technique

20Me

W EATENSION TuBL
IV EaTenSION TUBE

Fig. 2 Whitesides infusion technique

Wunistaausu Tnensld 18-gauge needle AaliniussuuiazInanuaulaguUanaann manometer
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2. The still catheter

3.

Wunsinanusulaenisld18-gauge needle waguanaain slit catheter

Fig. 3 The still catheter system

Stryker STIC system
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Fig. 4 Stryker STIC system
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4. The Wick cath
Wuisnsinanusuidaulasinainnsie subcutaneous pressure evhlviazandenisinnayldludu

naULe wananilfaunsatnaimnusulsag1asaLilag

S *= Calibration chamber
] »
% Dintysang mombrane
\ =

E ES2010

Fig. 5 The Wick cath system

Unusual presentation
17{5‘14 9 ﬁLﬁﬂ compartment syndrome lafe
- Hand 10 compartment vilsdl paralysis 484 instrinsic muscle
- Thigh lagawizsuw) uazdniinuowe #i anterior compartment
- Foot
- Buttock WU1HﬂEj§J17i angiogram embolise Wn hypogastric artery Tu fracture 983 pelvis Aanunsaiin

gluteal compartment 1¢1
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Fasciotomy

“A(Delta)-P” : diastolic BP-ICP

< 30 mmHg : suggest compartment syndrome >> fasciotomy

Contraindication

Nonviable extremity 81934fin ischemic reperfusion A §Ulee13awLdedinle

Technique of fasciotomy
1. Lower extremity
Leg & 4 compartment
- Anterior
- Lateral
- Superficial posterior

- Deep posterior

Timaliy anlerior M

Interosscons
membrand

Extensores longs :‘f;'gi- i
tarum «f hallcss X NS

Deep peroneal acive
and anferior (itinl 'S
arlery and vein

4 Flexor degetoram
longus M.

Great sophemons vern
and saphenous nerce

Porderior tibial vein
W, and urlery

Peropart longus H ! > :
and breeis Al < 7 - T'ibial neree

Superficinl perorea
e

Frivat

Peronaul artery,
and tein

Gastroenemius M?

neree

Laterai cutancon mall eaphenous voin

Rerre
. Antenior Tib. ant., EHL, EDL, PT Deep peroneal nerve; anterior tibial vessels
B Lateral Peroneus longus & brevis Superficial peroneal nerve

Deep pasterior  Popliteus, FHL, FDL, Tib. post. Tihial nerve; posterios tibial vessels
W Superficial post. Gastroc, soleus, plantars Medial sural cutaneous nerve

Fig. 6 Compartment of leg
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Incision &I 2 wUU

Fig. 7 Double incision for fasciotomy of lower leg

it

Fig. 8 (left) The medial incision is made 1 cm posterior to palpable tibia, (right) The lateral incision is

centered between the tibia crest and the fibula

two incision A medial U lateral

- Lateral incision
release anterior U@ lateral compartment a1 lateral side ¢io tibia {ulUldlegszning mid-way szning

tibia and fibula a1na1nT19UULSNEIAIUNTITBIN

- Medial incision
release deep posterior and superficial posterior compartment 1 FB #a3sie tibia edge a1ng17aIu1AILs

T@nasuwile Jawindnias
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Fig. 9 Single incision for release compartment pressure

single incision

laiflon uay release lainun

a4 incision lateral asungmaudaniloRian admmﬁamﬁjm 2-3 cm Walalany skin 10y flap \ie release
anterior and lateral compartment Mﬁdmﬂﬁu 1"y skin WWu flap AU posterior \ie release superficial posterior
compartment yizadadnluliiae fibula yadlulé fioula 1ileilin deep posterior compartment 35ilay destroy

tissue Lway 2 incision 39NN

Pitfall in lower extremities fasciotomy
- 1In9g miss anterior compartment Mmﬂmmi%ﬁaa\‘i lateral incision 1&53 $nag release pressure RN1E
lateral compartment w&auvin anterior compartment %#39a3 medial incision 1@5quan release @My
superficial &% release deep posterior compartment
- skin awdniiuly
- @oaslu full extend compartment

- %an@eIn13lau saphenous vein tag deep peroneal nerve

2. Thigh

13 compartment
- Anterior compartment
- Posterior compartment

- Medial compartment
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M Anterior (Quadriceps)
M Medial (Adductor)
B Posterior (Hamstrings) _#"

Femoral artery,
vein, and nerve

Medial
intermuscular

septum
Profunda femoris

artery and vein

Sciatic nerve
Posterior
intermuscular

septum Lateral

intermuscular
septum

Fig. 10 Compartment of thigh

ANTERIOR
COMPARTMENT

Medial
intermuscular
septum

Skin incision

MEDIAL
COMPARTMENT
Anterior compartment

Posterior
intermuscular S\ Lateral
septum ' intermuscular
POSTERIOR septum
C  COMPARTMENT

B Posterior compartment
Fig. 11 Incision and space for thigh fasciotomy

Anterior compartment nwulaues Landl compartment syndrome %a\‘iﬁ lateral incision a1n31n
intertrochanteric line 81114 lateral epicondyle \fie release anterior uay posterior compartment

Medial compartment dlen3aiate U anterior compartment §if fascia lata §in anterior kaz posterior
Muscle UauiaSa sfuaz release ufl anterior fu posterior compartment us medial 8193¢lifBs decompress

wiszdlvg)iedn medial compartment fnagnduunagluinasi normal a1 release 2 compartment Wuuaa
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3. Forearm
most common site Y83 compartment syndrome U84 upper extremities
- Volar side (flexor, superficial and deep)
- Lateral side
- Dorsal side (dorsal, superficial and deep)

dulvaitinaziinf Volar &l compartment syndrome laueanin dorsal 1ag muscle Aagditdeymide flexure

digitorum, profundus W&z flexure plollicis longus

Incision #1l4lu upper extremities 31 2 incision

- a9 volar side wag dorsal side

i)

Fig. 12 Volar fasciotomy incision

® \olar side
- @ extend faus medial 1asdau U lateral @enludaile Wnluds carpal tunnel

- Release 14 lateral waz volar compartment ¥844vu

Fig. 13 Dorsal fasciotomy incision

® Dorsal side

- incision 983 dorsal compartment Al lateral epicondyle a1ne284 wrist Lilarelease extensor carpi

radialis brevis Wag extensor digitorum communis
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Fig. 14 The volar incision (landmark A & resultant exposure B) allow for decompression of the anterior
compartment and may be carried down to the carpal tunnel or up onto arm. The dorsal incision (landmark C
& resultant exposure D) decompress the posterior compartment of the forearm and can be used to

decompress the hand.

4. Hand

1welives & 10 compartment

Palmar
aponeurosis Lateral
Midpalmar fibrous
space septum

Thenar

Medial fascia

fibrous
septum

Key for A and B

5 Compartments:
HipRon m=m 1. Hypothenar == Fibrous septa
o mmm 2. Thenar === Midpalmar and
m=m 3. Central thenar spaces
== 4. Adductor
Dorsal fascia m== 5. Interosseous

5th metacarpal (aponeurosis)

Fig. 15 Hand compartment anatomy
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- Dorsal interossei (4 compartment)
- Palmar interossei (3 compartment)
- Adductor pollicis compartment

- Thenar compartment

- Hypothenar compartment

1in92a9 2 incision

- 8dUuUNTERN Metacarpal bone 1 2 way 4 uaa dissect U919 bone wiman instrinsic muscle 2 919989 bone

Fig. 16 Hand fasciotomy

Goal

MV fasciotomy tetosiulali muscle fteywn wagdl necrosis auun

Fasciotomy wound management
® Fasciotomy wound closure
- Delayed primary closure
- Closure by secondary intension
- Gradual dermal apposition
- Split thickness skin grafting

- Myocutaneous flap coverage
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Delayed primary closure

Ao 913 2-3 Yu ud by dwlugdielivssana 3-4 Judnenmudu 9z develop compartment Tl wu

11NN 50%

Closure by secondary intension

MukaluiFoss) somees Tiauuraieisunitazmednazidea

Gradual dermal apposition

wuzthlwin Aerews Un 8 device nangoeng

wz,
~ A, Ty

RET VYT

‘2]
%

Fig. 17 Shoe lace technique

Fig. 18 vacuum dressing (VAC)
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Outcome
® Farly
- Major amputation 5-21%
- Mortality rate 11-15%
- Wound complication 4-38% SnsniAnanzunsndoussiinduldin fasciotomy Ay 6 alus
- Neurologic deficit 7-36%
® |ate
- 17%: Impair sensation
- 47%: QY
- 13%: Recurrent ulceration at fasciotomy site
- 7.5%: late amputation (30 day-1 yr)
- 7%: Tethered tendons

Missed compartment syndrome
- Amputation 50%
- Significant Neuropathy 92%

- Volkman ischemia ¥l#in contracture
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Fig. 20 Contracture from miss fasciotomy
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