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Introduction

Multiple injuries and compound injuries often occur as a 
result of traffic accidents. Under the concept of trauma 
treatment and damage control surgery (DCS) (1), the 
life-threatening primary injury is firstly controlled after 
maintaining a stable in vivo environment and safely passing 
the acute trauma response period. Sequential treatment 
of composite tissue injury can then be determined. 
Nevertheless ,  some early management of  serious 
complications may be ignored A case of severe car accident 
injury with multiple injuries, distal limb muscle necrosis, 
and septic shock was recently transferred to our hospital. 
The treatment experience is described in the following case 
report. We present the following article in accordance with 
the CARE reporting checklist (available at https://dx.doi.

org/10.21037/apm-21-2414).

Case presentation

General information

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Mrs. Zhang, 65 years old, was transferred to our 
department due to “multiple body injuries caused by a traffic 
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accident for 3 months and with high fever for 2 weeks”. 
She was knocked down by a truck when crossing the street  
3 months ago. The rear wheels had rolled through the sides 
of the thighs, and she went into a coma after being injured, 
with a large amount of bleeding.

After being transported to the emergency department 
of the local hospital, she was treated with intravenous fluid 
therapy, blood transfusion, anti-shock treatment, and an 
emergency operation: external fixation for fracture of both 
lower extremities and debridement and suture of both 
lower extremities plus avulsed skin replantation. After the 
operation, she was transferred to the superior local hospital 
because of implant skin necrosis, with slightly stable vital 
signs, and the skin defect of lower limbs debridement skin 
grafting for thirteen times. After the operation, the skin was 
still not survival, the wound was infected, and her systemic 
condition deteriorated, with persistent high fever. Then the 
patient was transferred to our hospital.

The patient’s body temperature at admission was 39.5 ℃, 
her blood pressure was 67/36 mmHg, and SpO2 was 88%. 
The patient was in a coma and incontinence, endotracheal 
intubation with ventilator assisted breathing, and 
continuing venous pump of a large dose of noradrenaline. 
She had no history of chronic disease, infection, surgery, 
blood transfusion, or drug allergy. On specialist physical 
examination, external fixators were placed on both lower 
limbs, and large skin and soft tissue defects could be seen 
in the right groin, thigh, and buttocks. Muscles, bones, and 
tendons were exposed. The groin and buttocks could be 
explored subcutaneous stealth cavities reaching inward to 
the plane of the umbilicus, lateral to the upper edge of the 
iliac spine, and posterior to the upper edge of the buttocks. 
On the outside and back of the left thigh there were skin 

and soft tissue defects of different areas, the base of the 
wound is black and there was a large amount of secretions 
with a peculiar odor. The exposed muscle and fascia tissue 
were devitalized. There were three unhealed wounds in the 
skin graft donor site of the chest and abdomen, and all skin 
showed pitting edema.

In terms of the results of the first examination on 
admission, CT of the head, chest, abdomen, and pelvis 
showed: (I) pulmonary infection; (II) pleural effusion with 
atelectasis (Figure 1); (III) right clavicle fracture, left sacrum 
fracture, pubic rami fracture, and compression of T12 and 
L2 vertebrae; (IV) lacunar cerebral infarction; (V) mild brain 
atrophy. X-ray examination of both lower limbs showed that 
fracture of the femur and the pelvis was not healed, and no 
callus formation was found (Figures 2,3). Blood gas analysis 
showed that pH was 7.558 and lactate was 3.9 mmol/L. The 

Figure 1 CT scan of the lungs.

Figure 2 X-ray of both lower limbs.

Figure 3 X-ray of the hip.



10110 Zhang et al. Limb-salvage repair and high level crushing injury

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(9):10108-10113 | https://dx.doi.org/10.21037/apm-21-2414

biochemical test results included potassium 3.28 mmol/L, 
sodium 154.3 mmol/L, chlorine 118.4 mmol/L, albumin 
23.6 g/L, myoglobin 2,530.0 ng/mL, and procalcitonin  
4.68 ng/mL. In terms of bacteriological examination results, 
blood culture showed Pseudomonas aeruginosa, deep 
vein catheter tip culture showed Candida albicans, wound 
bacterial culture showed Pseudomonas aeruginosa, and 
sputum culture showed Acinetobacter baumannii.

The admission diagnosis was as follows: (I) both lower 
extremities had widespread necrotizing fasciitis and myositis 
combined with septic shock; (II) multiple injuries including 
skin and soft tissue defects of both lower limbs, multiple 
fractures of the whole body, and diffuse axonal injury 
accompanied by coma; (III) pulmonary infection, and pleural 
effusion with atelectasis; (IV) lacunar cerebral infarction; (V) 
hypoproteinemia, anemia, and electrolyte disturbance.

The treatment process

After admission, the patient was given intensive care, 
circulatory respiratory support, anti-infection treatment, 
parenteral nutrition, blood transfusion, albumin, and other 
supportive treatments, along with immediate bedside wound 
treatment (continuous lavage, antibacterial application). The 
first surgical debridement was performed after 3 days when 
the patient’s vital signs were stable. During the operation, we 
opened the subcutaneous stealth cavities of right thigh, and 
extensive necrotizing fasciitis was found in the gluteal groove 
(Figure 4). In the left thigh, we found widespread edema of 
the quadriceps and degenerative necrosis, and intraoperative 
clean-up was performed for obvious necrosis of muscles, 
fat, and fascia tissue (Figure 5), subcutaneous stealth cavities 

lacuna using the flap closed. Negative pressure wound 
therapy was performed for treatment of the open wound.

After the operation, the patient’s vital signs became 
stable, septic shock was basically corrected, and systemic 
inflammatory reactions were significantly reduced compared 
with the previous period. However, both lower limbs were 
still swollen, especially the lower legs, and necrotic tissue 
residue was suspected to exist in both lower limbs. The 
second surgical enlargement was performed 7 days later. An 
intraoperative exploratory incision was made at the distal 
end of the swollen left thigh. Extensive muscle necrosis of 
the deep quadriceps muscle was observed, and the muscle 
bundle presented the same interlayer necrosis, so the 
necrotic tissue was precisely removed (Figure 6). At the same 
time, granulation formation of the wound was produced 
after negative pressure drainage of the right thigh, and the 
wound was closed with an autologous small skin graft.

Subsequently, surgeries were performed on both calves, 
and extensive necrosis of the gastrocnemius and the soleus 
muscle on both sides was observed (Figure 7). 

After multiple invasive surgeries, most of the necrotic 
tissues of the lower extremities had been cleared away, 
the wound healed well (Figure 8), the patient’s vital signs 
were stable, inflammatory reactions and swelling of the 
whole body had basically subsided, and consciousness was 
gradually regained. She was discharged from the hospital  
48 days later and transferred to the rehabilitation 
department for treatment.

Results

After 48 days of treatment in our department, septic shock, 

Figure 4 External fixators were placed on both lower limbs, and large skin and soft tissue defects could be seen in the right groin, thigh, and 
buttocks. Muscles, bones, and tendons were exposed. The groin and buttocks could be explored and subducted into large spaces, reaching 
inward to the plane of the umbilicus, lateral to the upper edge of the iliac spine, and posterior to the upper edge of the buttocks.
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Figure 5 On the outside and back of the left thigh, there were skin and soft tissue defects of different areas, dark basement, a large amount 
of yellow-green secretions, and a peculiar odor. Exposed muscle and fascia tissue were not active, and no granulation growth was observed. 
Extensive edema, degeneration, and intercalation necrosis of the quadriceps femoris muscle were observed on the back side of the left thigh.

Figure 6 Dilatation at the distal end of the left thigh. Extensive muscle necrosis of the deep quadriceps muscle, as well as intercalation 
necrosis of the fascicles.

Figure 7 Bilateral calf enlargement. Extensive necrosis of the gastrocnemius and the soleus muscle on both sides was observed.
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Figure 8 The necrotic tissues of both lower limbs were mostly 
cleared away and the wound healed well.

pulmonary infection and atelectasis, and skin and soft 
tissue injury of lower limbs were effectively treated, wound 
healing of lower limbs was achieved and discharged after 
6 months of rehabilitation treatment, X-ray examination 
showed callus formation, then the external fixation scaffolds 
were removed.

Discussion

In the early stages, multiple trauma is a critical condition 
due to uncontrolled hemorrhagic shock, respiratory failure, 
multiple organ dysfunction syndrome, and complications 
such as infection. Under the concept of DCS (2), first mainly 
damaged organs and the fracture of the surgical treatment, 
after shock and infection, we sequential for repair of other 
organs, muscle tendons, blood vessels, nerves, skin and 
soft tissue is often process at the last. Secondary necrosis is 
often found because of early mishandling or even omission 
in such wound, eventually leading to serious results. 
Therefore, it is necessary to strengthen multidisciplinary 
cooperation and jointly formulate an integrated treatment 
plan to achieve an early treatment effect (3). In this case, 
the patient firstly had severe multiple trauma, then skin 
soft tissue infection, necrotizing inflammation, fasciitis, and 
septic shock occurred later.

Systemic resistance to shock and anti-infection treatment 
were administered at the same time, and we dealt with 
the wound as soon as possible. According to the finding 
of pathogenic bacteria, mainly Pseudomonas aeruginosa, 
the wound was repeatedly and thoroughly washed, along 
with continuous douching and negative pressure wound 
therapy to control occult infectious lesions and reduce 

the absorption of toxins (4). The key to the successful 
treatment of this patient was to select the appropriate time 
to perform multiple surgical expansions, and we conducted 
a decisive exploration of the closed limb according to 
the characteristics of tissue necrosis found during the 
operation. During the operation, attention should be paid 
to thorough debridement to avoid the formation of lesions 
and infection caused by residual necrotic tissue. At the same 
time, attention should be paid to vascular protection to 
prevent distal blood supply disorders after vascular damage. 
According to the concept of injury control, organ function 
injury protection and vascular hemostasis were the main 
treatment in the early stage, while the repair sequence of 
vascular reconstruction and repair and skin and soft tissue 
injury was relatively lagging behind.

After treatment, we retrospectively analyzed the patient. 
The patient was hospitalized for 3 months after a serious 
car accident injury, leading to a high level crushing injury. 
However, the early treatment, specific condition changes, 
and treatment measures were unclear. Perhaps, in the 
treatment of distal limb swelling in the process, not timely 
incision reduction and probe, causing the appearance 
of the fascia clearance syndrome, secondary distal limb 
muscle necrosis, proximal limb serious infection, leading to 
physical generalized necrotizing fasciitis, eventually evolved 
into septic shock. According to the changes of the patient’s 
condition, Local blood supply was evaluated according 
to the patient's condition change, local wound base, skin 
temperature, degree of swelling and percutaneous oxygen 
partial pressure. Combined with imaging examination, it 
was suggested that there may be deep tissue necrosis on 
local wound. And our conjecture was gradually confirmed 
through multiple invasive surgeries. In the distal limbs 
without wounds, there were surface necrotic myofascial and 
muscle tissues, and deep necrotic muscle bundles were also 
found. Therefore, in the treatment of patients with severe 
limb crushing injury, non-invasive closed injury can easily 
be omitted.

Especially with the proximal limb injury, often ignored 
the probe of swelling in the distal limbs, and fascia gaps have 
appeared on the distal limb syndrome. If the wound is not 
handled in time, or is simply a closed wound, without in-
depth exploration and debridement, a lot of necrotic muscle 
and the unhealthy development of residue will lead to 
disease, and can lead to serious consequences of amputation 
and even death. In surgical debridement, attention should 
be paid to the protection of the source arteries, debridement 
and surgical exploration should be carried out according to 
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the trend of blood vessels, and the interecological muscle 
tissues should be kept as far as possible. The main nerves, 
blood vessels, and musculocutaneous perforations should be 
kept to ensure the blood supply of the skin flap. In recent 
years, with the development of vascular interventional 
therapy, the application of embolization hemostasis, vascular 
reconstruction, thrombus clearance and other treatments 
has provided more technical help for the clinical treatment 
of lower limb crush injury.
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