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Crush Yaralanma

Kompartman Sendromu

Crush Sendromu




Types of Compartment
Syndrome

ACUTE
COMPARTMENT
SYNDROME

The most common
type of compartment
syndrome, it only
|asts for a limited
period of time.

Develaps quickly —
over a few hours to a
few days —and is
usually caused from
an injury such as
broken leg or arm.

Caused by bleeding,
fluid retention and
increased
inflammatian.

CHRONIC
COMPARTMENT
SYNDROME

Can lastup to
several weeks.

Often caused from
ongoing vigorous
exercise the body
can't adjust to, which
leads to exertional
compartment
syndrome.

EXERTIONAL
COMPARTMENT
SYNDROME

A form of chronic
compartment
syndrome most
commeon in parts of
the body that are
stressed most during
heavy physical
activities, such as the
shins, knees, glutes
and thighs.

The body becomes
overly exherted and
can't repair tissue
well enough to
prevent increased
inflammation and
pressure.

ABDOMINAL
COMPARTMENT
SYNDROME

Rare but serious type

trauma, In

internal bl

from the abdomen
and pelvic fr

are commaor

It can be life
threatening if left
untreated because it
cuts off blood flow
from the abdomina
organs: liver, bowels
and kidneys.

Usually requires
hospitalization.

Akut Kompartman Sendromu
Kronik Kompartman Sendromu

Zorlanmaya bagli Kompartman
Sendromu

Abdominal Kompartman Sendromu



Abdominal Kompartman Sendromu Ekstremite Kompartman Sendromu




Kompartman Sendromu

e Kapali bir osteofasial alanda hidrostatik
basing artisi ile ortaya cikan kas ve sinir
dokusu hipoperfizyonu kompartman
sendromu olarak adlandirilir
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Richard von Volkmann, 1881

e Kapali bir alanda artan basinca bagl
olarak dolasim ve fonksiyon
bozuklugu

* 4 saat—geri donebilir hasar
e 8 saat—geri donlssluz hasar
e 4 -8 saat — degisken

RICHARD VON VOLKMANN



Volkmann’s ischemic contracture

Volkmann’s triangle

Hueter-Volkmann law

Volkmann’s splint

Volkmann’s syndrome | (or Volkmann’s disease)

Volkmann’s bench

Volkmann’s abscess

Volkmann’s spoon

Ischemic muscle contracture (flexion contracture)
attributable to external pressure causing irreversible
necrosis of muscle tissue, usually seen in the hand,
resulting in claw hand, and most frequently
observed in children

Avulsed posterior edge of the tibia in ankle fractures

Orthopaedic concept describing growth of immature
bones

Splint used for a fracture of the lower extremity,
consisting of a footpiece and two lateral supports

Congenital talus luxation. Eponym used to indicate
tibiotarsal dislocation causing a congenital deformity
of the foot.

For application of plaster of Paris cast
From tuberculosis of the cervical vertebra

Used in performing curettage of the above-named
abscess
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CRUSHING INJURY

BY 3
E. G. L. BYWATERS,* M.B., M.R.C.P.

In the heavy air raids on London in the autumn of 1940
we attended some patients who had been pinned for several
hours underneath the debris of their own bombed houses,
Shock was present, which responded adequately to trans-
fusion : the limb which had been compressed was found
to be swollen and sometimes pulseless. To our surprise
these patients developed renal failure with casts in the
scanty urine and died in uraemia about the seventh day.
This appeared to .
us at that time a

o Lo M READNGS.

the M.R.C. and its observers throughout the country, that the
following observations are based, About 5% of air-raid
casualties in an urban area may be of this type.

Clinical Description H

The patient has usually been pinned by the limbs beneath
heavy beamg or pieces of masonry for a period of several
hours. If seen soon after release from this compression he
generally appears comparatively well, apart from other coinci-
dental wounds, fractures, cte, Soon, however, he enters the
first phase of shock, due to loss of plasma through the damaged
capillary walls into the extravascular tissue spaces of the affecied
limb, which becomes swollen (see Chart). As a consequence,
the haemoglobin and corpuscular content of the blood rises
relative to the plasma, and vasoconstriction occurs to com-
pensate for the decrease in circulating blood volume. During
this first phase the skin is pale, cold, and moist, but the blood
pressure is maintained at a nearly pormal level. Later, however,
vasoconstriction may become unable further to compensate for
this leakage of plasma into the damaged area; the blood
pressure then falls rapidly. This is the second phase of shock.
If fliids such as serum, citrated plasma (plain or recalcified),
and blood are given intravenously at this stage in adeguate
amounts the blood pressure can be restored to normal levels,
This is the phase

of recovery from

new entity : it was o == shock. There may.
described as such , however, be failure

. ! to respond to intra-
under the title of b o, F venous protein-

“Crush Injuries
with Renal Im-
pairment " "(Beall
et al., 1941 ; By-
waters and Beall,
1941; Mayon-
White and
Solandt,  1941).
Since then, how-
ever, we have dis-
covered descrip-
tions of it by
German authors .
from the war of . \ = i
1914-18. During * ==

that war Frank- \ /
enthal (1916) and \A,!‘m

containing fluids if
the blood pressure,
has been allowed 1o
Temain at too low a
level — below &0
mm. Hg—for too
long a time, R

Thereafter  the
general  condition
of the patient
CAUses No  anxjety
until the first or

. second urine passed

Tar Lo wTaeE_ cons . is noted 10 be
bloody and to con-

tain a pigment in

solution similar in
many ways to

others directed — S 2?::?: gl: h];usi?irxlp‘:

;:;;r;nonr: utg ctlh.: oamt i JL_ . reaction to the
g g O 0 0 T T - L benzidine per-

damage, and B 2 ome 2 oar e ® i T e oxidase test. The

it was not until CLINICAL COURSE OF A CRUSHING INJURY CASE wrine also contains

Buried 6 hours. Mote from above down: i

later t_hal the (1) Return of circulation to legs as' measured by oscillometer readings. - a]bumu:.ed

renal lesion was (2) Increase in leg volume measured by spiral bandage. pigmented gran

adequately EJ) Haemoconcentration and later haemodilution shown by haemoglobin level, <gsts, and some-

emphasized 4) Blood-pressure fall and restoration after transfusion. times  pigmented

(5) Decreased urine output with rising blood urea, Urine contained pigment granules  grapyles somewhat

(Minami,* 1923). and casts and failed to concentrate urea above 670 mg./ 100 c.cm. N
The condition kié’lecmpsy showed blanching and necrosis of muscle in both legs and a typical swollen  TeSemblingerythro-
ney.

had actually

occurred in 1909 in people buried beneath the debris of the
Messina earthquake, but as the relief expedition arrived on
the scene a fortnight after the eruption, only the survivors
with gangrene of soft parts were seen (von Colmers, 1909).

Apart from Gerfan books on military surgery, we have
found no other referénces to it and no further records of cases.
This is curious, since, even apart from the almost continuous
warfare since 1918 somewhere in the world; such accidents
do occur in the mining industry and have recently been
described (McClelland, 1941). Since the first few cases in ajr-
raid casualties were published the condition has been generally
recognized here. Hospitals in the Emergency Hospitals Scheme
of the Ministry of Health have been asked to notify cases
to the Medical Research Council, which now has records of
over 70 cases. It is on this group, through the kindness of

* Beit Memorial Fellow.

cytes; it is highly

i acid (pH 4.6 to 6.0).

The daily output of urine may become very small despite an

adequate fluid intake, but the pigment disappears as a rule after
the second day,

Meanwhile, however, the damaged limb has swollen, is hard,
tense, and cannot be indented. This swelling is usually pro-
gressive for the first four or five days, except possibly in cases
assocl'alr.cd with blood-vessel damage. The skin shows small
petechial haemorrhages, erythematous wheals, and large blisters,
related to the areas of direct contact pressure. These blisters
are often thought to be the result of burns. They are not.
They may occur in erops, related in time to the return of
circula‘jon to the damaged part. There is anaesthesia of the
limb, often of a patchy distribution due to damage of the
terminal nerve fibres, and sometimes of a nerve-trunk distribu-
tion.* Paralysis, which may be of any severity, is usually
present ; in many cases arterial pulsation in the peripheral
p‘arl of the limb is absent, the limb is cold and pale, and
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the M.R.C. and its observers throughout the country, that the
following observations are based. About 5% of air-raid
casualties in an urban area may be of this type.

Clinical Description
The patient has usually been pinned by the limbs hcneal]l
heavy beamy or pieces of masonry for a period of several
hours. If seen soon after release from this compression he
generally appears comparatively well, apart from other coinci-
dental wounds, fractures, ete, Soon, however, he enters the
first phase of shock, due to loss of plasma through the damaged
capillary walls into the extravascular tissue spaces of the affected
limb, which becomes swollen (see Chart). As a consequence,
the haemoglobin and corpuscular content of the blood rises
relative to the plasma, and vasocenstriction occurs to com-
pensate for the decrease in circulating blood velume. During
this first phase the skin is pale, cold, and moist, but the blood
pressure is maintained at a nearly pormal level, Later, however,
vasoconstriction may become unable further to compensate for
this leakage of plasma into the damaged area: the blood
pressure then falls rapidly. This is the second phase of shock.
If Adids such as serum, citrated plasma (plain or recalcified),
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THE CRUSH SYNDROME IN COAL MINERS

G. BenTLEY, OxFoORD, and T. E. JEFFREYS, OsWESTRY, ENGLAND

From the War Memaorial Haspirtal, Wrexham, North Wales

In 1941 Bywaters and Beall described a syndrome found in sixteen civilian victims of the
aerial bombardment of London. The condition was described thus: * The patient has been
buried for several hours with pressure on a limb. On admission he looks good except for
swelling of the limb, some local anaesthesia and whealing. The haemoglobin, however, is

raised, and a few hours later, despite vasoconstriction, made manifest by pallor, coldness and
sweating, the blood pressure falls. This is restored to pre-shock level by (often multiple)
transfusions of serum, plasma or, occasionally, blood. Anxiety may now arise concerning
the circulation of the injured limb, which may show diminution of arterial pulsation distally,
accompanied by all the changes of incipient gangrene. Signs of renal damage soon appear,
and progress, even though the crushed limb be amputated. The urinary output, initially small,
owing perhaps to the severity of the shock, diminishes further. The urine contains albumen
and many dark brown or black granular casts. These later decrease in number. The patient
15 alternately drowsy and anxiously aware of the severity of his illness. Slight generalised
oedema, thirst and incessant vomiting develop, and the blood pressure often remains slightly
raised. The blood urea and potassium, raised at an early stage, become progressively higher
and death occurs comparatively suddenly, frequently within a week. Necropsy reveals necrosis
of muscle and, in the renal tubules, degenerative changes and casts containing brown pigment.™



Epidemiyoloiji

Travma Disi

e Sert bir ylzeyde >1 saat immobil
kalmak

llac ya da alkol intoksikasyonu

Karbon monoksit entoksikasyonu
Serebrovaskiler olay

Kafa travmasi ve biling kaybi

Yasli, kal¢a kirigi olan hasta

Cerrahi sirasinda hastaya uygun pozisyon
verilememesi

Darp
MAST giysisi

Travma

* Deprem

* Bina ¢dkmesi
 Bomba patlamasi
* Toprak kaymasi

* Insaat kazalari

* Maden kazalari



Etiyoloji

Kiriklar
Crush yaralanma
Arter hasari

— Post iskemik 6dem: Iskemi ile birlikte hiicre bitinligiiniin bozulmasi

— Reperflizyon hasari
Yaniklar



Patofizyoloiji

* Direkt olarak iskemiye bagli degildir

e Kas sarkolemmasinin gerilmesi ana nedendir

* Sarkolemma gecirgenligi artar

* Sodyum, su ve ekstrasellller kalsiyum hucre icine girer
* Hucre siser, hucre ici kalsiyum artar

* Hucresel fonksiyonlar ve solunum bozulur

e ATP Gretimi azalir

e Kas olur



Patofizyoloji

* Ortaya cikan kas sismesi erken ya da gec donemde kompartman
sendromuna neden olur

* Kas hucrelerinin 6lumu sonrasi hlicre ici metabolitlerin sistemik
dolasima girmesi ile reperflizyon hasari olusur

* Ortaya cikan stiperoksit anyon yani serbest radikaller hiicre zarini
daha da hasara ugratir

* Reperfuzyon hasari sikisan viicut kismi serbestlendikten sonra klinik
olarak ortaya cikar



Lokal Kan Akimi =Pa-Pv /R  (A-V Gradient)

Artmis kompartman basinci
L

Azalmis kan akimi '

'



Kasta artmis sislik

|

Gecirgenlikte arti

4

Artmis kompartman basinci



Kompartman Sendromu

* Kapali bir osteofasial alanda hidrostatik basin¢ artisi ile ortaya c¢ikan
kas ve sinir dokusu hipoperfiizyonu

* Normal kompartman basinci < 15 mmHg
« > 30 mmHg basin¢ kasta iskemi yapar

- Basing surekli bu degerin ustinde kalir ise fasyotomi geregi vardir
«Geri donusslz kas hasari 6 saatte
«Geri donusslz sinir hasari 4 saatte



Doku Basinci

* Normal kas ici basinci
— 0-4 mmHg
— 8-10 mmHg (kas kasildiginda)

* Basing artisi teorisi
— 30 mm Hg (Mubarak)
— 45 mm Hg (Matsen)

* Basincg gradienti teorisi
— Diastolik basinca goére degerlendirme
(< 20 mm Hg - <30 mm Hg)




Iskemi

Kas Iskemisi Sinir Iskemisi
4 saatten sonra miyoglobiniri * |k 1 saatte iletim normal
Bobrek yetmezligi * 1-4. saatler —noéropraksik hasar
Idrar cikisi yiksek tutulmali (reversibl)
idrar alkali hale getirilmeli e 8 saat - axonotmesis ve irreversibl

hasar



Eslik Eden Diger Tablolar

* Diger ekstremitelerde kirik ve laserasyonlar
 Abdomen sikistiginda intraabdominal organ yaralanmalari

e Toraksin sikistigl durumlarda travmatik asifiksi

* Toz inhalasyonu, duman inhalasyonu

e Yaniklar

e Karbon monoksit zehirlenmesi

* Hipotermi ve hipertermi



Kas Hasarl

Membran Gecirgenliginin Bozulmasi

v

Hucre ici Elemanlarin Sizmasi Hiicre Odemi

e Potasyum eSodyum, Klor

e Miyoglobin oSu

e Kreatin eKalsiyum’un hicre icine gecisi

Akut Bobrek Hucre ici kalsiyum

Hipovolemi artisi hicre

Yetmezligi
hasarini artirir

11



Ana Bozukluklar

Hipovolemi : Zarar gormus kas icine sivi sekestrasyonu
Hiperkalemi

Hipokalsemi: Kalsiyum kas dokusu icinde birikir

Hiperfosfatemi
Metabolik asidoz

Miyoglobinemi / miyoglobintri



Sivi Destegi

* Herhangi bir ekstremiteye ulasildiginda hemen sivi inflizyonuna
baslanmalidir.
* 0.9 %'luk izotonik sodyum sollisyonu tercih edilir
 Ringer laktat 4 mEq/It potasyum icerdiginden hiperkalsemiyi kotulestirir
* Ringer laktat kalsiyum icerir

 Sivi resusitasyonuna erken baslandiginda, 6zellikle de yarali sikistigi yerden
citkmadan baslandiginda bobrek yetmezligi engellenebilir



Onerilen IV Sivi Miktarlari

« Cocuklarda 20 cc/kg/saat
« Genc eriskinlerde saatte 1-1.5 It/saat
« Eriskinlerde 10 cc/kg/saat
- Olabildigince erken idrar sondasi konmalidir

* Hedeflenen idrar cikis

* Eriskinlerde > 50 cc/saat
* Cocuklarda > 2 cc/ kg/saat



Hiperkalemi

*Yarali sikistigi yerden cikarildiktan
hemen sonra ortaya cikar

 Hizla 6lime neden olabilir

* Bobrek yetmezliginden once ortaya
cikar
*Belirgin kompartman sendromu

belirti ve bulgulari ortaya
citkmadan da gelisebilir

* Hastane dncesi acil tedavi gerektirebilir

Intravendz serum fizyolojik bolus
olarak verilir

50-100 mEq IV NaHCO, verilir
Albuterol aerosol (2.5 mg/3 cc)

Daha az etkili ve daha az pratik

IV dekstroz (25 gram) ve insulin
(5 Unite IV)

PO kayeksalat
Acil hemodializ gerekebilir



Crush Sendromunda 1V Bikarbonat Kullanimi

* Amac idrari alkali yapmaktir

* Bolus olarak verilen serum fizyolojik soliisyonuna 50 mEq bikarbonat eklenir
* 24 saatte 300 mEq verilebilir

* %5 dekstroz soltisyonuna (1000 cc ) 150 mEqg bikarbonat eklenerek bolus
olarak gonderilir



Crush Sendromunda Mannitol Kullanimi

* Miyoglobinin bobrekten elimine edilmesine «%20’lik mannitol solisyonundan 0.25 g/kg IV, 10-
yardim ederek bobrek yetmezligini 30 dakikada verilir
engelleyebilir

e Yeterince sivi verilen ancak idrar ¢cikimi az olan ~ * Dilirez 15-30 dakikada baslamalidir
(<2 cc /kg/saat ) hastalarda ya da sivi tedavisi

baslandiktan 4 saat sonra halen idrar cikisi ~« jdrar cikisi mannitol sonrasi diiser ise sivi
Elrlleayaln hastalarda idrar cikisini arttirmak icin replasmani sarttir
ullanitlir

* Serbest radikalleri baglayarak kas nekrozunu * Gunlik maksimum doz 2 g/kg dir
sinirlayabilir

* Kalp lUzerinde pozitif inotropik etkisi vardir

* Hasar gormus kas dokusundan siviyi
mobilize ederek kompartmandaki siviyi
azaltir ve fasyotomi gereksinimini azaltabilir



Tani

Klinik Klasik 5 P????
e Suphe etmek e Pain (agn)***
e Oyki * Pallor (solukluk)
* Fizik inceleme * Paralysis (paralizi)
e Pulselessness (atim
alamama)

e Paresthesias (parestezi)



Fasyotomi Zamanlamasi

* Rutin gec fasyotominin yeri yoktur

* Yaraliyaralandiktan en gec 6 saat icerisinde kurtarilabilecek ve tedavi
alabilecek ise olay yerinde fasyotomi anlamlidir

e Olcilen ilk basinclar normal iken daha sonra yiikselir ise fasyotomi geregi vardir

« Kompartman basinci hastanin diastolik kan basincindan 20 mmH dusuk
oldugunda fasyotomi dustinulmelidir

* Hasta hipotansif ise, dustk kompartman basinclarinda da belirgin iskemi
olusabilir



Diger Yapilabilecekler

- Yaraliya oksijen verilmesi

* Agrinin kesilmesi

* Tetanoz ve enfeksiyon profilaksisi

* Ditretik verilmesi: Furosemid idrari asit hale getirir!!!

* Asetazolamid verilmesi: Idrari alkali hale getirir



En sik gbéraldagl yerler

Bacak: Derin posterior ve anterior kompartmanlar

Onkol: Volar kompartman 6zellikle de derin fleksor alan

* Derin kaslar her zaman daha cok etkilenir

e Kiriga yakin kaslar her zaman daha cok etkilenir



Tedavi

e Akut kompartman sendromunun
tek etkili tedavisi fasyotomidir




Ekstremitelerde kompartmanlar

e Kol: 2

* Onkol: 4
*El: 4

e Uyluk: 3
* Bacak: 4
* Ayak: 9




Kompartman Basincinin Olcilmesi

Whiteside Technique

R

Measurement of
Compartment pressures

® Devices

= » CoA g
_ i A “Z) \
| £
! = &
“_‘/ :

Frd
Stryker hand-held system

Stryker slit catheter

: Clifford R. Wheeles, Wheeless' Textbook of Orthopaedics at site
.Duke Orthopaedics : North Calorina, 2013 14




Etkilenen Sinirler

Ust Ekstremite Alt ekstremite
* Kol e Uyluk
* Anterior: N.ulnaris, N.medianus * Anterior: N.femoralis, N.saphenous
e Posterior: N.radialis * Posterior: N.ischiadicus
. * Medial:N.Obturatorius
* Onkol
* Derin ve ylzeyel volar: N.ulnaris, Bacak
N.medianus * Anterior: N.peroneus profundus
e Dorsal: N.radialis * Lateral: N.peroneous superficialis

* Posterior derin: N.tibialis
* Posterior ylzeyel: -



Uyluk Kompartmanlari ve Fasyotomi

Femoral A & V

Great / Anterior
Saphenous C rt t
R/ein o Sletied tensor
e fascia latae
gluteus
Medial maximus

Compartment

flotibial
band (ITB)

Posterior
Compartment site of
inflammation
over lateral
epicondyle

Genelde femur kingi eslik eder
Quadriceps ve Hamstring kaslari etkilendigi icin tek bir lateral kesi yeterli olacaktir



Bacak Kompartmanlari

* Anterior
e | ateral

* Poster
—Derin
—YUuzeyel




Her 4 kompartmana ulasiimalidir

C At
nterior Anterolateral
Tibia : incision
posteromedial  // . ,,
incision ff ‘G - \ Fibula
Medial Lateral
Posterior
Source: Reichman EF: Emergency Medicine Procedures, Anterolateral Posteromedial

Second Edition: www.accessemergencymedicine.com incision incision
Copyright © The McGraw-Hill Companies, Inc. All rights reserved.



Fasyotomi

Tek insizyon ile (% fibulektomi) Cift insizyon ile




Lateral kompartman Anterior kompartman

7 ;i
7 i’ \
7 —=]




Cift Insizyon

e Her iki vertikal kesinin arasinda en az 8 cm
lik bir cilt kdpriast bulunmalidir

 Anterolateral insizyon: Dizden ayak
bilegine kadar, anterior ve lateral
kompartmanlar arasindan yapilir




Cift Insizyon

* Posteromedial Insizyon: Tibianin
posteromedial sinirinin 1-2 cm arkasindan
yvapiimalidir

e Derin posterior kompartmani dekomprese
edebilmek icin soleus kasi ayriimalidir




Kol ve Onkolun Kompartmanlari

Volar or anterior

b
= compartment
| fascia
Anterior
compartment
Radius
Brachial
vessels
Lateral
incision
::;t::::;‘em “ Lateral intermuscular
Intermuscular Medial intermuscular septum
septum :
Ce F Dorsal or posterior
compartment

Ulna
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Fasyotomi Sonrasinda

Kemik stabilize edilmelidir

48 saat sonra tekrar debride edilmelidir
e Xeroform, negatif basincli tedavi uygulanabilir
* Fasyotomiden 3-7 glin sonra cilt kapatilmali ya da greftlenmelidir

* Ekstremite elevasyonu gereklidir
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Acute compartment syndrome (!)L-m,_,ﬂ

Andrew H. Schmidt
Depariment of Orthopeedic Surgery;, Hennepin County Medionl Cemier; Unhersiy of Minnesode, 701 Park Ave. South, Mailmde G2, Minnempolic. M8, LSA

ARTICLE INFO ABESTRACT

Keywords: Acute compart ment syndrome 5 awell-known complicat ken of tiblal fractures, vet it remains d ifficu it to

Compartment syndrome diagnose and the only effective treatment & surgical fasciotomy. Delayed fasciotomy s the most

Fascwmamy important factor contributing to poor cutcomes, and asa result, treatment is blased towards performing

'J:';:Tr“;m: prestmE early Biscistomy. Current diagnosts of ALS 5 based on clinical find ings and intramuscular pressure | IMP)
. e aswrement, and is targeted at identifdng safe threshaolds for when fasciotomy can be avoided. Since

Perfusion pressuns o , ) ) ' i ] o i i | i

cornerstone of surgical decigon - making Numemws inves igators are searching for less invasive and
mare direct measurements of tissue ischemia, imcheding measure ment of moygenat ion, biomarkes, and

This ardicle prowvides a el bt thoro review of the curment state of [he
AT i compartment syndrome diagnosis and traa tnvent.

0T EBevier Lid All mghts reserned.
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Table 1
Summary of the reported incidence of acute compartment syndrome related to various patterns and mechanism of injury and presence of clinical examination findings.
Risk Factor/Clinical Finding Risk of C5
Fractun Patbern
Segmental tibia Fracture 48% [6]
Bicondylar Tibial Plateau Fracture 18% [7]
Medial Knee Fracture-Dislocation 53% [7]

Mechanism of Injury

Tibia fracture during sport 20% [5]
Socoer 55% [9]
Football 27% [9]
Ballistic Injury Proximal-third gbia or fbula 21% [8]

Clinical Exam Findings | pain, paresthesias, pain with passive stretch, paresis) [17]
One dinical finding

Pain 25%
Paresthiesias 26%
Pain with passive stretch 25%
Paresis 19%
Two dinical findings

Pain and pain with passive stretch 68%
Three dinical findings

Fain, pain with passive stretch, paresis 93%

All four climmcal findings 98%




SUPPLEMENT ARTICLE

Predicting Acute Compartment Syndrome (PACS): The
Role of Continuous Monitoring

Andrew H. Schmidt, MD,* Michael J. Bosse, MD, T Katherine P. Frey, RN, MPH,
Robert V. O’Toole, MD,§ Daniel J. Stinner, MD,||Y Daniel O. Scharfstein, ScD,**
Vadim Zipunnikov, PhD,** Ellen J. MacKenzie, PhD,} and METRC

e Kan basincinin 6lculmesi

e Agri siddetinin olctlmesi

* Nabiz, pasif germe ile agri, kas guicu, duyu muayenesi (her 4 saatte
bir)

* GuUnluk kreatinin fosfokinaz olcima

 Kas ici basin¢ ve doku oksijenizasyonunun surekli olarak monitorize
edilmesi



Daha az invaziv daha direkt tani ydntemleri

* Near-infrared spektroskopi
* pH dlcim{
e pH'nin surekli 6lcimi
* Biomarkerlar
* Intramuskuler glukoz duzeyi



REVIEW ARTICLE

Surgical management of closed crush injury-induced

compartment syndrome after earthquakes in
resource-scarce settings

Martin Gerdin, Andreas Wladis, M D, PhD, and Johan von Schreeb, MD, PhD, Stockholm, Sweden

TABLE 3. Treatment Suggestions for Closed Crush-Induced
Compartment Syndrome After Earthquakes in Resource-5carce
Settings

Time After Extraction (h)

Treatment

Option 06 6-12 [mi]12
Mannitol” X i o
Fa.f.-cl-mnm}-'f' 4 ; [minus |
Amputation” [ 11 s [ s | [minus |

++, may be applied; +, apply carefully; and [minus], do not apply.

* Contrandicated in oligowune and amunc patients and patients with ARFE Cive ata
dosze of 1-2 g'ke body weaight over 4 h as 2% infusion. Maximum daily dose 15 200 g

* Take into consideration the growing literature stating that there & no place at all for
fasciotommy 1n closed crush-induced comparment syndrmee,

“ Apply only as a last resort.

Fasciotomy

Fasciotomy is the conventional surgical intervention for
compartment syndrome and decompresses the compartment by
incisions through the skin and fascia.'"'? We found that the use
of fasciotomy in closed crush-induced compartment syndrome
after earthquakes is controversial,® mainly because of the in-
creased risk for infection when a closed injury is turned into
an open wound.'™" Sepsis and death have been reported as
complications of fasciotomy.”'%'” In nine reviews, fasciotomy
is recommended after closed crush injury-induced compart-
ment syndrome.' '~ "= In five of these nine reviews, a dis-
tinction is made between early and late fasciotonny®! 13151720
The definition of “late™ ranges between 6 to 12 howurs after ex-
trication. In these five reviews, early fasciotomy is recommended
whereas late fasciotomy is advised against as muscle and nerve
damage would be too extensive to be reversed.

In one review,” a difference in pathophysiology between
crush-induced and 1schema-mduced compartment syndrome 1s
described ( Text box 1). The difference would be that in ischemia-
induced compartment syndrome, the raised compartment pressure
15 the cause of muscle death. In contrast, m crush-induced com-
pariment syndrome, the muscle necrosis causes the mised com-
partment pressure. (On the basis of this difference that review
concludes that there is no place for fasciotomy in crush-induced
compartment syndrome because the muscle is already dead.



Komplikasyonlar

* Kronik sislik

e Kronik agri

e Kontraktulr

e Kas gucsuzligu

e Sinir hasari

* Amputasyon
 Kozmetik sorunlar









