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Abstract 
Multiple crush injuries are very important to be treated immediately, as an 
external force that involves muscle necrosis, soft tissue edema, and 
compartment syndrome should have an accurate diagnosis and timely 
intervention for limb salvage. Early therapy, such as resuscitation and correction 
of life-threatening electrolyte imbalance and renal failure. A 19-year-old male 
who was a pedestrian was admitted to the emergency room after being hit from 
behind by a car 5 hours before admission. The physical examination showed an 
open wound with multiple right lower leg fractures, followed by active bleeding. 
The patient also felt pain; the VAS score showed scores of 9, paresthesia, pallor, 
pulseless, paralysis, and poikilothermia were shown during investigation. Also, 
the patient has hypovolemic shock grade 3. A proper primary survey and initial 
fluid management are a vital part of saving someone's life during massive blood 
loss in a crush injury. Definitive surgical management in combination with fluid 
resuscitation was essential to keep hemodynamic stats within normal limits and 
prevent further tissue damage. A multidisciplinary care and causative therapy in 
combination with prompt recognition is essential. A comprehensive primary 
survey is essential to rapidly identify and control sources of massive 
hemorrhage, thereby reducing the risk of hypoperfusion-induced acute kidney 
injury. Prompt resuscitation with appropriate fluids and blood products plays a 
crucial role in restoring circulatory volume, maintaining distal tissue perfusion, 
and preventing ischemic complications. 
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Introduction 

crush injury refers to prolonged compression or 

direct high-impact trauma to body parts, most 
commonly the extremities, leading to soft tissue 
destruction, muscle necrosis, edema, and potential 
neurovascular compromise.¹˒² These injuries 
frequently occur from high-energy events such as 
motor vehicle collisions, industrial accidents, and 
natural disasters, with approximately 74% involving the 
lower limbs.²˒³ Major complications include 

compartment syndrome, hypovolemic shock, acute 
kidney injury, and in severe cases, crush syndrome.¹ 
Prompt recognition and early management are critical 
to reduce morbidity and mortality.³ Essential strategies 
include early diagnosis, aggressive debridement, and 
temporary fixation to preserve limb function.¹ In 
complex cases with multiple open fractures and 
extensive soft-tissue loss, clinicians often face the 
decision between limb salvage and amputation, where 
the Mangled Extremity Severity Score (MESS) serves as 
a valuable guide.⁴ Management priorities include 
volume resuscitation, decompression of compartment 
pressure, and correction of hyperkalemia and 
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metabolic acidosis through systemic alkalinization.¹ 
Additionally, the risk of infection in open crush injuries 
necessitates prophylactic antibiotics and tetanus 
immunization as part of initial care.⁵ This case 
highlights the importance of early resuscitation, timely 
surgical intervention, and evidence-based decision-
making in achieving optimal clinical and functional 
outcomes, in accordance with SCARE 2025 guidelines.6 

Case 
A 19-year-old male pedestrian was admitted to the 

emergency department after being hit from behind by 
a car 5 hours before admission. The patient’s right 
lower leg was trampled by another car. There were no 
signs of loss of consciousness or projectile vomiting 
during the accident. He felt pain in his right leg with 
ongoing bleeding and bone exposure. The patient was 
then transferred to the primary healthcare facility for 
further investigation and prompt therapy. The general 
practitioners implemented resuscitation due to an 
estimated 1650 ml blood loss, then referred the patient 
to the emergency department of the general hospital 
for more multidisciplinary care and causative 
management. Wound dressing and wide-spectrum 
antibiotic Ceftriaxone 1gr/IV, Omeprazole 40mg/IV, 
Tranexamic acid 500mg/IV, Ketorolac 3%/IV were 
installed during transport. The patient then arrived in 
a somnolent condition. A primary survey was obtained, 
and the airway and cervical spine motion remained 
stable. There was no sign of abnormal breathing during 
the examination. SpO2 evaluation showed 96%. During 
the relevant examination on the injured, are an active 
bleeding, shortening, deformity, pallor, muscle spasm, 
the Thompson test was found positive, and bone 
exposure was found on the right lower leg with VAS 9.  

Direct pressure was applied using a sterile dressing 
to stop the bleeding. The patient indicates a grade III 
hypovolemic shock condition, with blood pressure 
shows 89/55 and a heart rate of 137. Fluid resuscitation 
was performed to stabilize the patient’s hemodynamics  
The mini neurological examination showed an 
isochoric pupil, physiologic reflexes were (+/++), 
predominantly decreased on Achilles reflex 
examination. Sensoric responses are decreased to 
scores of 1, and motoric responses are decreased to 2. 
There were no other injuries found. Laboratory 
examination revealed an elevated white blood level. 

Secondary survey revealed no history of allergy or 
prolonged medication use. The patient had a history of 
Chronic Obstructive Pulmonary Disease (COPD) for 2 
years. The patient was reported with an open wound 
on the right lower leg with active bleeding. The wound 
was visible, and bone was protruding from the wound 
(Figure 1). The pain is also getting worse, and loss of 

tactile sensation specifically found on the tip of the 
right lower leg. 

 

 

 
Figure 1. Medial view of the injury (A), Lateral view 

of the injury (B) 
 

Open wound sized 9 cm on the right lower leg, 
revealing a complete open comminuted fracture with 
the proximal and distal fragments distracted with a 
highly contaminated wound. Capillary refilling time >2 
seconds with a weak pulsation of the dorsalis pedis 
artery, and there was compartment syndrome during 
palpation. This examination was classified as Gustilo-
Anderson grade III C. Radiology assessment pointed 
out a complete comminuted fracture on the right tibia 
and fibula (Figure 2). 

 

 
(A) (B) 

 
Figure 2. Cruris X-ray AP view (A), Lateral view of 

right cruris X-ray (B) 
 
Fracture screening following the 4R procedure 

(recognize, reduce, retention, rehabilitation) 
implemented as an early assessment of fracture.  
Reducing deformity (rotation, angulation, shortening) 

A 

 

B
A 
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was performed based on the anatomical line. 
Immobilization using two splints placed on the inferior 
and lateral side of the injury. Patient then transported 
the patient to the operating room while wide wide-
spectrum antibiotic administered. Ceftriaxone 1 g/IV, 
gentamycin 160 mg amp/IV, ketorolac 30 mg amp/IV, 
omeprazole 40 mg/IV, tranexamic acid 500 mg/IV. 

Open Reduction External Fixation (OREF) was 
installed on the patient's leg (Figure 3). Distal 
neurovascular assessment revealed a normal palpable 
dorsalis pedis artery with capillary refilling rime (CRT) 
of 1 second. After stabilization, patient was transferred 
to the ward. Follow-up examination shows an 
improvement in the patient towards a better condition 
and no signs of infection. Patient was discharged and 
returned to the orthopedic clinic after 7 days for 
further evaluation. The patient was advised to perform 
certain maneuvers, such as lying, standing, and 
personal care. There was still some mobilization limit, 
especially standing up and doing personal care; the 
patient was still unable to carry a heavy object. 

 

 
Figure 3. Post debridement and OREF installation 

 
During the first week, wound condition was 

evaluated using FADI and EQ-5D. Both test revealed a 
good functional outcome. The FADI score was 30, and 
EQ-5D score was 0.3, and the VAS score decreased to 
3. After a month after surgery, both scores showed a 
great improvement, where the FADI score increased to 
52 and EQ-5D was 0.4. After two months of observation 
score also shows an improvement; the FADI score 
increased to 68, but EQ-5D did not show any 
improvement. After three months post-surgery, the 
score increased just a little better, FADI increased to 
79, and EQ-5D to 0.5. After a four-month evaluation, 
there was a slight limitation on the patient while 
carrying heavy weights. The FADI maximum score is 
104, or if we convert to a percentage, the score will be 

100%. Based on our evaluation of the patient's 
condition post-surgery, the score is always improving. 

Discussion 
Despite being a common consequence of high-

energy trauma, lower limb crush injury has the biggest 
percentage (74%) with open fractures and soft tissue 
degloving, which remain clinically challenging to 
manage due to the variability in tissue damage and 
infection risk.1 Therefore, early recognition of vascular 
integrity and appropriate classification of injury 
severity, such as using the MESS score and Gustilo-
Anderson system, is essential to guide treatment 
decisions. Alanazi et al. perform shock management 
using NaCl 3% due to its benefits, such as giving a 
favorable effect to the Mean Arterial Pressure (MAP) 
and an inflammatory agent with lower volume. The 
study explains that the use of NaCl 3% and limited use 
of a colloid can decrease mortality.22 In our case, the 
patient is suffering from grade III hypovolemic shock 
with unstable hemodynamics. We implement 
resuscitation to correct electrolyte imbalance by using 
the shock formula (20 x 47 kg body weight divided by 15 
minutes). After that, we continue to use 2.040 ml 
fluid/24 hours using the Holiday Sugar formula as fluid 
maintenance. 

In this case, a 19-year-old male patient was referred 
to our emergency department approximately 5 hours 
after a traffic accident, presenting with a crush injury 
to the right lower leg. The trauma resulted in open, 
comminuted, displaced, and compromised 
neurovascular status fractures of the midshaft of both 
the right tibia and fibula (Gustilo-Anderson grade III C), 
along with a large open degloving wound on the medial 
and lateral aspects of the right lower leg. Gustilo 
Anderson is a classification for investigating an open 
fracture. It consists of III type. Firstly, type I was an 
open wound with crepitus with a size not larger than 1 
cm. Type II, open fracture with a size of 1-10 cm long in 
combination with bone exposure. Type III Gustilo 
Anderson is divided into 3 classes. Class IIIa is when the 
open fracture is larger than 10 cm, but the surrounding 
soft tissue still exists to cover the exposed bone. Type 
IIIb is a condition where the surrounding soft tissue is 
lost and is unable to close the wound. IIIc is when the 
skin, soft tissue, and bone are expanded to infiltrate the 
neurovascular structure. 

Conclusion 
An investigation regarding crush injury is crucial; a 

thorough examination in combination with an adjunct 
test is able to detect an abnormal structure. Certain 
measurement tools, such as VAS, FADI, MESS, and GCS, 
can detect and summarize a patient’s injury.  The fluid 
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resuscitation was challenging during transport. its 
important to prevent early complications due to 
neurovascular injury by using multidisciplinary and 
causative therapies. The use of OREF in a comminuted 
fracture pattern may help bone realign with the 
anatomical structure. 
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