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Abstract

Severely injured casualties from the current conflict in Afghanistan (and previously in Iraq) can be very complex to manage. A number of them suffer from lung injury requiring critical care intervention. This lung injury can be caused by a number of mechanisms. The criteria used to assess and diagnose blast lung injury is not consistent in the published literature. The presentation will describe how lung injury in a UK military population has been reviewed.
1.0
Introduction
The Queen Elizabeth Hospital Birmingham (QEHB)  is the main receiving hospital for UK military casualties from the current conflict in Afghanistan and previously in Iraq. Many of the recent casualties have suffered severe injury due to Improvised Explosive Devices (IED) and a significant number of these are cared for within Critical Care [1].
A number of these patients have needed prolonged ventilation and a minority have required specialised techniques such as high frequency oscillatory ventilation [2].
It can be difficult to distinguish blast lung injury (BLI, an example of primary blast injury)from lung damage due to other causes when caring for  these severely injured patients. 

Clinically BLI presents with dyspnoea, accompanied in some cases by chest discomfort, or haemoptysis. The pathology of blast lung is initiated when the shock wave causes an immediate rupture of alveolar capillaries resulting in an influx of blood and extravasation of oedema fluid into lung tissue 


[3, 4] ADDIN EN.CITE .  This gives rise to haemorrhagic foci which can be substantial depending on the level of blast loading. The intrapulmonary haemorrhage and oedema contribute to the initial respiratory compromise in blast lung [4].  The problem is exacerbated as an inflammatory response develops over subsequent hours [4] giving rise to prominent perivascular oedema which further exacerbates the problems of pulmonary gas transfer.  Corresponding characteristic features on chest radiography are said to include lung infiltrates, pneumothorax, effusion (from haemothorax), and pneumomediastinum. Hypoxaemia on blood gas analysis is usually present. 
This review was undertaken to attempt to understand the aetiology of lung injury in the military critical care population at QEHB.

2.0
Methods

This work was performed under the QEHB audit registration CA1-02900-10 and focused on casualties who required ≥ 5 days of mechanical ventilation, or died, following repatriation on the initial assumption that the most important consequence of clinically significant BLI would be death or prolonged respiratory failure.

The number of military personnel involved in blast events in the period 01-Jul-2008 to 15-Jan-2010, and their outcomes, were extracted from the Joint Theatre Trauma Registry, JTTR, held  at the Royal Centre for Defence in Birmingham. Military admissions to the intensive care unit (ICU) for the same period were identified from the admissions log. This is summarised in Figure 1.
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Figure 1: Outcome for 507 military personnel involved in blast events in the period 1-Jul-2008 
to 15-Jan-2010 showing the outcome for both the repatriated and audit cohorts.

Demographic data, date and time of injury, circumstances and type of injury (blast versus other), blood gas data, and use of the military massive transfusion protocol (MTP) were manually extracted from the patient’s records. Outcome, admission and discharge data, APACHE II scores and duration of mechanical ventilation were extracted from the Intensive Care National Audit and Research (ICNARC) database. 

Injury severity scores and the presence of ‘blast lung injury’ (as coded on the database) were extracted from the JTTR. BLI was coded on the JTTR (BLI/JTTR) on the basis of mechanism of injury (blast), site of injury (thorax), and an injury coding of either blast lung or pulmonary contusion caused by blast [5]. Radiographs were reviewed and coded.
3.0
Discussion

During the review it became clear that the definitions of BLI and criteria used for its diagnosis within the published literature are inconsistent. This is summarised in Table 1. The presentation will describe how the casualties in this study were categorised according to both radiographic and physiological criteria (Figure 2) and comment on options for therapeutic intervention.

Table 1: Evaluation of the quality of the diagnostic definition 
of blast lung injury in the literature on “blast lung injury”.
	1st author & date
	Time window defined from time of injury
	Exclusion of patients with penetrating thoracic injury
	Exclusion of patients with blunt thoracic trauma
	Use of objective oxygenation criteria
	Use of objective radiographic criteria

	Ritenour, 2010 [6]
	No
	Yes
	Yes
	No
	No

	Harrison, 2009 [7]
	No
	Yes
	No
	No
	No

	Almogy, 2006 [8]
	No
	No
	No
	Yes
	Yes

	Almogy, 2005 [9]
	No
	No
	No
	Yes
	Yes

	Avidan, 2005 [10]
	No
	No
	No
	No
	No

	Tsokos, 2003 [11]
	Yes
	Yes
	No
	(a)
	(a)

	Hirshberg, 1999 [12]
	No
	No
	No
	No
	No

	Leibovici, 1999 [13]
	No
	Yes
	Yes
	No
	No

	Pizov, 1999 [14]
	No
	No
	No
	Yes
	Yes

	Sorkine, 1998 [15]
	No
	No
	No
	Yes
	Yes

	Leibovici, 1996 [16]
	No
	Yes
	No
	No
	No

	Katz, 1989 [17]
	No
	No
	No
	No
	No

	Hadden, 1978 [18]
	No
	No
	No
	No
	No


a: Forensic study of non-hospitalised blast fatalities.
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Figure 2: Venn diagram of casualties in the audit population in whom penetrating thoracic injury could be excluded and (i) coded as having blast lung injury on the Joint Theatre Trauma Registry (BLI on JTTR, 
blue circle), (ii) meeting radiographic criteria for acute blast lung injury (CXR, red circle), and 
(iii) meeting oxygenation criteria for acute lung injury (ALI, green circle).  Patients meeting 
the strict criteria for BLI based on both radiology and oxygenation data are 
represented by the overlap between the ALI and CXR groups.

4.0
Conclusions

A number of observations about investigation, diagnosis and therapy of blast lung injury can be made from this study but for meaningful comparisons clear diagnostic criteria need to be agreed within the clinical and scientific communities.

NOTE: This work builds on an earlier study published as: Mackenzie IM, Tunicliffe B. Blast injuries to the lung: epidemiology and management. Phil Trans R Soc B (2011) 366, 295-299.
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