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A crush injury causes damage to bones, muscles, blood vessels, nerves, and other tissues caused due
to pressure. Crush syndrome is a reperfusion injury that occurs throughout the body after a crush
injury and leads to traumatic rhabdomyolysis, in which muscle fibers are broken down. Owing to the
decreased blood supply, inflammation, and changes in metabolic activity, fluids and electrolytes in the
blood can move into tissues, causing hypovolemic shock. In addition, toxic substances resulting from
cell destruction can circulate through the bloodstream, causing electrolyte imbalances, renal failure,
arrhythmias, and cardiac arrest, with approximately 15% of patients with acute renal failure dying.
The treatment for crush syndrome involves aggressive fluid therapy and correction of the electrolyte
imbalances, while patients with acute renal failure may require dialysis. Surgical treatment may include
debridement and irrigation of necrotic tissue, and fasciotomy is necessary to address compartment syn-
drome, a complication that may arise.

Key Words: Crushing injury, Crush syndrome, Traumatic rhabdomyolysis, Reperfusion injury, Fluid re-
placement, Compartment syndrome, Fasciotomy

(phosphate), =&t 7]UA(creatine kinase, CK) % 24t
Hurate)} 22 A2 W Hg=o] 24 9 AL 9] 312
Fah &4 0BfE 2 FEEEA UeitE AAE A4S ojujgict Y gi

il

El
—

W, 5 DY A Fol &4 A AoR A, WwEAF A7 BEA] 5 B2 dlel ofsf i 4 gt
I, 05 FARE AR, B ARL A AL SN FRE A ol BES 50 QIS ZSud R s gttt
L) o aAe FaFor T YED, £ FA, B (Table 1.7 285, A4 Ao b4 41 0] AF 2l 30
F 52 fet AAAQ 28 e Aoy AR FAo] 9lot 10%2] FAtIAIA vrERdtE? TS AAs
o|5}o] 7L ubu|A]7| o W} AL i) A CK FA(LEH 0 2 A4 AFetz]| 9] suff o] )& &It

PRGN = MUmRESE, rhabdomyolysis) &2 b AztsE hgFo 2 529 £4 BE Sof 9%
 xZAo] BojEo] n]Z2H (myoglobin), ZHg, 4t FEF Tt (compartment syndrome), U] 2225 - Al

Copyright © 2023 The Korean Fracture Society.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

62  www.jkfs.orkr


http://crossmark.crossref.org/dialog/?doi=10.12671/jkfs.2023.36.2.62&domain=pdf&date_stamp=2023-04-25

Table 1. Etiology of Rhabdomyolysis

Traumatic Nontraumatic
« Crush injury + Seizures
« Directinjury + Overexertion

(e.g., strenuous exercise)

« Electric injury + Prolonged fasting

« Significant burns « Psychosis, extreme agitation
+ Prolonged downtime/ + Heatstroke

immobilization

(e.g., after a fall, overdose,

and coma)
+ Resistance to physical restraints < Intoxication

(e.g., cocaine, heroin,
amphetamines, MDMA
[3,4-methylenedioxy-
methamphetamine],
alcohol, carbon monoxide,
and phencyclidine)

» Envenomation (e.g., snake bite) + Skeletal muscle ischemia

+ Infection

+ Adverse drug reactions
(e.g., neuroleptics and statins)

+ Malignant hyperthermia

(myoglobin—induced tubular damage)©.= <l
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Table 2. Complications of Crush Syndrome (Traumatic Rhabdomyolysis)

Early complication Late complication Early or

(€24 h) (>24 h) late complications
+ Hypovolemia « Acute renal failure  « Acute
compartment
syndrome

« Disseminated
intravascular
coagulation

+ Hyperkalemia

+ Hypocalcemia « Acute respiratory

distress syndrome
- Systemic
inflammatory
response
syndrome
- Multiple
organ failure

+ Cardiac arrhythmia

+ Cardiac arrest
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