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Bomb-Blast Victim with Traumatic Ischemic Injury Treated with Hyperbaric Oxygen  
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A case of a 25-year-old male suffered from a blast injury to the left thigh, Gustilo Grade 

IIIC. Repair of the upper femoral vessels and the muscles was performed; in addition, an 

application of the external fixators to the comminuted fracture of the left femur was 

achieved. The patient was able to be mobile with the help of a walker in 8 weeks instead of 

ending with amputation. 

 

Acute crush injuries and acute traumatic ischemias are indications for hyperbaric oxygen 

treatment to maximize perfusion and save damaged tissue. Timely multidisciplinary 

approach is essential in managing blast injuries. 
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Blast injuries are expanding beyond the scope of military field. Most studies are found in 

military hospitals in Afghanistan and Iraq where civil unrest and acts of terrorism are more 

common
1
. Though these cases are highly variable in different regions of the world, the medical 

community should be very acquainted with the course of management. 

 

The complications of blast injuries vary with the type of explosive. Factors that need 

consideration in the management of blast injuries include the type of explosive and setting. High 

order explosives (HE), which are almost exclusively used in the military and occasionally in 

industrial settings, cause different injury patterns from low order explosives (LE). The 

environment and other situational factors such as the position of the victim, distance from the 

explosive, whether the blast took place in an enclosed or open space result into different clinical 

scenarios
2,3

.  

 

Political unrest all over the world has gone beyond the use of Molotov cocktails and arson. The 

use of improvised explosive devices (IEDs) is starting to complicate and add another dimension 

to the clinical management of cases clinicians have to deal with
4
. 

 

The nature of blast injuries tends to present a complex set of clinical challenges that would 

demand aggressive and timely intervention of different medical and surgical disciplines
5
. 

Multiple medical disciplines need to be involved to ensure appropriate and timely intervention 

since blast pathophysiology involves multiple organ systems including ophthalmology, 
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gastrointestinal and pulmonary systems
1-6

.
 
 

 

The aim of this report is to present a case of blast victim with multiple injuries which were 

managed by multiple disciplines and hyperbaric oxygen. 

 

THE CASE 

 

A twenty-five-year-old male presented with a large gaping wound 20x15 cm at the anterior 

aspect of the left mid-thigh, which was bleeding profusely with a gross deformity indicative of 

an underlying femoral fracture, see figure 1. The patient was seen near an explosive device that 

was detonated near a car 4 meters away from the victim. The patient was conscious and coherent 

but in respiratory distress. Distal to the wound, the dorsal pedis artery, posterior tibial artery, 

popliteal artery and the peroneal artery were not palpable. An immediate vascular repair of the 

superficial femoral artery was performed. Muscle repair and application of external fixators were 

performed for the femoral fracture. Pulses were re-established and remained triphasic in the 

posterior tibial and dorsalis pedis arteries, confirmed by handheld Doppler. The patient was 

started on Heparin. An ultrasound guided peritoneal lavage was performed and was 

unremarkable. The patient was managed in the ICU post-operatively and was intubated with 

inotropic support. 

 

 
Figure 1: The Patient in the Operating Room within 4 hours of the Blast Injury 

 

The patient was referred to the Hyperbaric Oxygen therapy 24 hours after admission to ICU. He 

was fully ventilated with the Intensive Care Team. Hyperbaric Oxygen therapy commenced at 

2.5 ATA for 90 minutes, see figure 2. The patient developed a TEED 4 barotrauma in the right 

ear which was treated with a myringotomy.  

 



 
 

Figure 2: HBOT Chamber Session Day 1  

 

The patient continued to be treated with Hyperbaric Oxygen at 2.0 ATA. He was eventually 

weaned and extubated on day 4 with good oxygen saturation. Because the patient developed 

compartment syndrome, lateral fasciotomies were performed bilaterally in the calf region. 

Wound cultures were initiated and antibiotic management was adjusted accordingly.  

 

The patient continued to receive HBOT, physiotherapy and debridement anterior to the lateral 

fasciotomy, see figure 3 and 4. At the end of the second week, the patient was comfortable with 

Topical Negative Pressure Therapy (TNPT). 

 

 
 

Figure 3: Dressing Performed with Sutures Removal One Day after TNPT was Installed  

 

 



 
 

Figure 4:  Fasciotomy Site- Lateral Calf Left Leg 
 

On the third week, the patient was still in intensive care with stable vital signs. On the third 

week, external fixators were removed and an intramedullary pin was placed, see figure 5. 

Physiotherapy was continued after the operation as well as HBOT (2.5 ATA for 90 minutes).  

 

 
 

Figure 5: X-Ray Femur Left Intramedullary Pin in Place  
 

On the fifth week, the patient had a skin graft on the fasciotomy sites. The patient continued to 

receive HBOT. All the grafts took well without complications. 

 

The patient continued to receive wound dressing until the eight week postoperatively. The 

patient had extensive physiotherapy sessions with breathing exercises, ankle pumping, static 

quadriceps exercises, straight leg exercises, Theraband
TM

 exercises for quadriceps and 

hamstrings, short arc knee exercises, reverse technique and sit to stand to the walking frame. The 

patient was allowed to ambulate with the walking frame for 7 meters, see figures 6 and 7.  

 



 
Figure 6:  Forty-Degree Leg Raise after Skin Grafting and Physiotherapy  
 

 
 

Figure 7: Patient on a Walking-frame Week 8  

 

DISCUSSION 

 

There are four types of blast injuries: primary, secondary, tertiary and quaternary. Current 

evidence in blast injuries shows that the lack of tympanic barotrauma during the incident will 

rule out the absence of a blast lung as a result of the initial blast wave
2,3

. The occurrence of the 

incident in an open space was to the victim’s advantage, since a similar blast occurring in an 

enclosed space might prove fatal
2,4-6

.  

 

Secondary blast injuries are the result of highly energized projectiles/debris propagated by the 

blast wind and would depend on the design of the IED
2-5

. Secondary blast injuries were evident 

in this patient probably because this was a homemade bomb. Although the exact event could not 

be adequately described by the victim, there was strong evidence that this was a result of high-

energy transfer via an unknown projectile to the medial leg area causing surrounding soft tissue 



injury and a comminuted fracture rather than an injury caused directly by the primary blast wind.  

 

Tertiary blast injuries are brought about by the displacement of the patient by the blast wind 

while quaternary blast injuries are brought about by the environment
 
(e.g. falling debris); both 

were not observed in the patient
3,4,5

. 

 

The value of HBOT in blast injuries is as multifaceted as the nature of the complications of blast 

injuries themselves. According to Gustilo Anderson Classification, the patient would be IIIC 

with the presence of an open fracture and associated vascular injury
7
. 

 

Kumar et al
 
showed that out of 61 injured lower limbs, 11 (18.03%) limbs were amputated, 43 

(70.5%) salvaged limbs had good function, 4 (6.56%) salvaged limbs had poor function and 3 

(4.9%) attempted salvaged limbs were lost to follow-up
9
. 

 

Johansen et al proposed the Mangled Extremity Scoring System (MESS) classification based on 

four clinical criteria: skeletal/soft tissue injury, limb ischemia, shock and age
10

.  

 

Slauterbeck et al conducted a study on 37 patients having 43 mangled upper extremities. All nine 

extremity injuries with a MESS score of equal to or more than 7 were amputated and 34 with a 

MESS of less than 7 were salvaged
11

. They concluded that the MESS was an early and accurate 

predictor for identifying the extremities that may be treated by amputation. 

 

The MESS score
 
would classify our patient as a nine where a score more than seven predicts a 

low likelihood of limb/extremity viability or would necessitate amputation
8
. 

 

Russell et al proposed a Limb Salvage Index (LSI) scoring system, based on the analysis of 70 

lower extremity injuries involving multiple systems
12

. LSI score of less than 6 predicts 

successful limb salvage whereas LSI score of 6 or more than six predicts amputations. 

 

O’Sullivan et al  retrospectively applied MESS and LSI to 54 extremities in 50 patients of 

Gustilo Type IIIB and Type IIIC tibial fractures and observed that MESS was more accurate than 

LSI in predicting limb salvage
13

.  

 

The overall prognostication from these different amputation risk scores vary and has been 

subject to scrutiny over the last few years and on average has a range of 70% to as high as 99% 

sensitivity and specificity. All of these suggesting a general direction towards performing limb 

amputations
6,8-13

.  

 

A summary of scores for our patient would be MESS 9, LSI 7 and Gustilo Anderson IIIC. 

 

Every appropriate effort should be made to preserve functional and anatomic integrity
1,10,11

. For 

some severe lower extremity injuries, an amputation and prosthesis may be more effective for 

the patient than a limb that is still attached but of limited use. 

 

Current recommendations would be to provide 2.0 to 2.4 ATA within 6 hours of injury, ideally 

three times in a 24-hour period for two days followed by twice for two days and then daily for 



two days. Confounding variables such as osteomyelitis, compartment syndrome should be 

considered in the Hyperbaric Oxygen Treatment management protocols. Complications may 

warrant extension of the treatment from 15 sessions to as much as 40 in the presence of acute 

osteomyelitis
15,16

. 

 

CONCLUSION 

 

Our patient would be classified to have irreversible limb loss; despite that, he has managed 

to have a functional limb in 8 weeks. Timely interventions of a multidisciplinary team and 

HBO played a major role in the limb salvage and reduced morbidity.  

 

In the management of crush injuries and acute ischemic traumas, HBOT should be 

considered as part of the new protocol.  
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