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Key messages

 ► Clinicians within the Defence Medical Services 
(DMS) have experienced an intense exposure to 
patients injured during war over the last decade 
and a half.

 ► This knowledge enables the DMS to provide 
Military Assistance to the Civil Authority 
(MACA) to our colleagues in the National 
Health Service (NHS) in times of need.

 ► On 22 May 2017, a terrorist detonated an 
improvised explosive device at the Manchester 
Arena, killing 22 and wounding 159 people.

 ► The DMS was asked following this event 
to provide support to the Manchester NHS 
clinicians.

 ► This paper looks to the future role of the DMS in 
MACA planning and response to UK terrorism 
events.

AbsTrACT
UK Defence Medical Services’ personnel have experi-
enced an intense exposure to patients injured during war 
over the last decade and a half. As some bitter lessons 
of war surgery were relearned and innovative practices 
introduced, outcomes for patients impr oved consis-
tently as experience accumulated. The repository of many 
of the enduring lessons learnt at the Role 4 echelon of 
care remain at the Queen Elizabeth Hospital Birmingham 
(QEHB), with the National Health Service and Defence 
Medical Services personnel who treated the returning 
casualties. On 22 May 2017, a terrorist detonated an 
improvised explosive device at the Manchester Arena, 
killing 22 and wounding 159 people. In the aftermath of 
the event, QEHB was requested to provide support to the 
Manchester clinicians and teleconferencing and then two 
clinical visits were arranged. This short report describes 
the nature of the visits, outlines the principles of Military 
Aid to the Civil Authority and looks to the future role of 
the Defence Medical Services in planning and response to 
UK terrorism events.

InTrOduCTIOn
In response to concerns about the response of UK 
authorities to certain crises (such as the Foot and 
Mouth outbreak in 2001), the Civil Contingencies 
Act (CCA) was signed into law in 2004. It defines the 
framework for emergency planning and response to 
local, regional and national emergency. Emergency 
has a rather broad definition, including ‘war or 
attack by a foreign power, terrorism or other event 
that threatens security or an event that threatens 
serious damage to human welfare or to the environ-
ment’.1 The CCA defines the obligations of various 
UK organisations to prepare for emergencies and 
provides for additional powers for government to 
use in the event of a large- scale emergency. Local 
emergency services will, of course, provide the first 
response to any emergency. Coordination of both 
resilience planning and crisis management is facil-
itated by the Civil Contingencies Secretariat (part 
of the Cabinet Office). Immediate response will 
be by Category 1 responders (typically ‘blue light 
services’) supported by Category 2 responders, who 
are typically utilities and transportation providers. 
When necessary, Government departments or civil 
authorities may request military assistance from the 
Ministry of Defence (MOD). The National Security 
Strategy and Strategic Defence and Security Review 
20152 provides for Military Aid to the Civil Author-
ities (MACA). It is defined as provision of ‘assistance 

provided by the armed forces to other government 
departments for urgent work of national impor-
tance, responding to emergencies or in maintaining 
supplies and essential services’.

Defence has seven tasks2:
1. Defending the UK and its overseas territories.
2. Provision of strategic intelligence.
3. Provision of deterrence.
4. Support of civil emergency organisations in 

time of crisis.
5. Defence of national interest (by projecting pow-

er).
6. Provision of a defence contribution to UK in-

fluence.
7. Provision of security for stabilisation.
The formal MACA framework3 enables MOD 
to plan for and deliver assistance in line with the 
Defence Plan in two ways:
1. By providing niche capabilities, which MOD 

needs for its own purposes and which govern-
ment does not wish or need to generate inde-
pendently, for example, Explosive Ordnance 
Disposal (EOD).

2. By standing ready to support the civil authorities 
when their capacity is overwhelmed. The armed 
forces provide this support from spare capacity, 
so it is subject to the availability of resources, 
without affecting core MOD objectives.

Examples of MACA include: Operation BRIDLED, 
military support to the response to the Didcot Power 
Station collapse in February 20164; Operation 
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SHAKU, military support to floods in the north of England in 
2015–20165; Operation PITCHPOLE, flood response in the 
Thames Valley in 20146 and Operation FRESCO, the military 
support during the firefighter industrial action of 2002–2003.7

An example of MACA in the context of terrorist threats 
to the UK is Operation TEMPERER. Planning for Operation 
TEMPERER was initiated in January 2015, in response to the 
series of attacks in Paris that started with the attack on the Charlie 
Hebdo offices on 7 January 2015. Designed to release over 5000 
tri- service military personnel to augment police officers engaged 
in protective security duties, TEMPERER was planned to be 
kept secret; however, it was accidentally disclosed in 2015.8 
TEMPERER was put into effect for the first time on 23 May 
2017 following the Manchester Arena bombing.9 As defined by 
the CAA, the initial response to the Manchester Arena bombing 
on 22 May 2017 was planned and delivered by Category 1 
responders (Local authorities, Police forces, Ambulance services 
and National Health Service (NHS) hospital trusts).

In the aftermath of the Arena bombing, Queen Elizabeth 
Hospital Birmingham (QEHB) was requested to send a clinical 
delegation to Manchester to visit the major hospitals that had 
taken casualties. This was supported by members of the Royal 
Centre for Defence Medicine (RCDM), the military unit that is 
co- located with QEHB. RCDM has been the primary receiving 
facility for UK service personnel evacuated from overseas since 
its formation in 2001. This QEHB/RCDM multidisciplinary 
specialty team took part in teleconferencing in the immediate 
aftermath of the Manchester Arena bombing of 22 May 2017. 
The team was subsequently invited to visit the Combined 
Manchester Hospitals on Day 3 and Day 10 postincident. The 
purpose of the conferencing and clinical visits were to deliver 
assurance, peer support and to facilitate ongoing peer review.

A QEHB/RCDM delegation visited Manchester (MCR) 
Hospitals on 25 May and 1 June 2017. The delegates comprised 
clinicians from: Anaesthesia, General Surgery, Intensive Care 
Medicine, Neurology/Rehabilitation, Plastic/Reconstructive 
Surgery and Trauma Orthopaedics. At each site, the format 
of the visit was for the delegation to attend the daily major 
trauma hand- over meetings (when possible) or to attend a 
similar meeting convened for the purpose and then to undertake 
focused bedside visits to discuss individual clinical challenges. 
In addition to the clinical delegation, a DMS radiology team 
delivered expertise not available in the NHS to support forensic 
analysis of deceased persons and a Ear, Nose and tTroat team 
provided specialist advice. The QEHB/RCDM delegation were 
able to provide subject matter expertise to MCR clinicians, acted 
as a sounding board, were able to provide assurance about the 
high quality of the care provided and offered ongoing support in 
capture and dissemination of learning.

PATTern Of Injury
Throughout the UK military medical experience in Iraq and 
Afghanistan (Ops TELIC and HERRICK), experience was gained 
in treating patients who had been exposed to ballistic trauma. In 
particular, this included explosive injury (often concealed Impro-
vised Explosive Devices, IEDs) or high energy transfer gunshot 
injury. UK service personnel universally wore body armour and 
helmets, and therefore extremity and limb injuries predominated 
in survivors. Amputation was a common sequela and the most 
severely injured often had bilateral high lower limb amputation, 
open pelvic fracture and other injuries. Service personnel were 
exposed to blast on foot patrol (dismounted) or within vehi-
cles; IED were commonly buried underground and typically 

had low metal content.10 The victims of the Manchester Arena 
attack were subjected to an open air blast of a device carried by 
a suicide bomber and the device had been surrounded by metal 
objects that were energised by the blast and became projectiles. 
This resulted in penetrating injury (secondary blast). With high 
lethality of those close to the epicentre of the explosion, there 
were few survivors with obvious primary blast injury. Neverthe-
less, in one patient, pulmonary thrombosis was identified on the 
admission CT scan. The military experience enabled reassurance 
of the civilian clinicians that this was in all likelihood acute peri-
traumatic pulmonary thrombus (APPT). This is a phenomenon 
that was identified in nearly 10% of major trauma admissions in 
the Afghanistan war hospital.11 APPT is generally considered to 
be incidental and unlikely to require intervention such as antico-
agulation or vena caval filter devices.

shAPIng The wOund
The principles of war surgery relearned in the wars in Iraq and 
Afghanistan have been: arrest of haemorrhage, thorough wound 
debridement and lavage, temporary stabilisation of fractures 
and a staged approach to first ‘shape’ wounds and subsequently 
reconstruct them.12 A key principle is that wounds can vary 
widely and that an arbitrary distinction into low energy wounds 
(with little contamination—that can be closed) and high energy 
wounds (with significant contamination—that must be left open) 
can be unhelpful, as the different wound types can coexist. 
Debridement can be:

 ► Marginal: in which all the necrotic tissue is removed but 
injured and potentially viable tissue is retained.

 ► Complete: removal of both necrosed and marginal tissue.
 ► Radical: which includes normal tissue within the field of 

excision.
Recent military experience is that meticulous repeated marginal 
debridement of military wounds preserves as much tissue 
as possible and maximises functional outcomes. ‘Complete’ 
debridement is hard to judge and radical debridement involves 
the removal of tissue which would otherwise survive. Mili-
tary protocols now recommend repeated debridement every 
48–72 hour until no further sign of necrosis or infection has 
occurred. Military protocol is to recommend delaying soft- 
tissue reconstruction until the wounds are macroscopically clean 
and remain so on two successive debridements and the patient 
requiring minimal physiological support. This protocol contrasts 
with the International Red Cross (IRC) guidelines that recom-
mend an initial (radical) debridement followed by application of 
gauze dressings, which are then left undisturbed until a delayed 
primary closure is performed at 4–7 days: ‘once the exudative 
phase of trauma inflammation has subsided and the proliferative 
phase begun’.13

A further recent development in military surgery has been 
the concept of damage control operations particularly for lapa-
rotomy14 but also for other anatomical regions, such as the chest 
and head, and the use of vascular shunts for vascular injury.15–17 
The QEHB/RCDM delegation discussed our experience with the 
Manchester clinicians and we were able to compare and contrast 
the clinical challenges faced. The stance of the QEHB/RCDM 
delegation was that of ‘humble learners’ and we acknowledged 
that not only were the patterns of wounding different from 
‘Afghan standard’, but that considerable, high level expertise 
was widespread among the Manchester clinicians. The largely 
concrete concourse of the Arena is obviously different to the 
‘Green Zone’ of Helmand and the nature of the device (man- 
portable IED packed with metallic objects) meant that survivors 
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sustained little primary blast injury, but had extensive ballistic 
injury from the metal nuts and cable packed around the device. 
The nature of the event targeted by the perpetrator meant that 
significant numbers of survivors were children and young people.

The ImPACT Of TerrOrIsm On ChIldren
In a review of mass casualty incidents in Israel, injuries among 
teenagers (ages 10–17 years) were twice as likely as those of 
younger children (ages 0–9 years), (67% and 33%, respectively 
(p<0.05)). The head, face and neck (HFN) region was the most 
common to be injured (67%), followed by upper and lower 
extremities (62%).18 A review of paediatric blast casualties at 
Camp Bastion Role 3 Medical Facility confirmed that children 
are more likely to sustain severe HFN injuries than adults.19

lessOns leArnT
There was recognition that the Manchester major trauma 
network had performed exceptionally well and that individual 
clinical interactions were consistently undertaken to a very high 
standard. Operationally, the Greater Manchester dispersal plan 
worked very well; however, there were certain factors that will 
require further work to be fully incorporated into future plans. 
The incident produced a much longer clinical ‘tail’ than had been 
anticipated; it took 2 months for the operational performance of 
the most impacted hospitals in Manchester to return to ‘business 
as usual’. Evaluation of the Greater Manchester response to the 
Arena bombing also highlighted a potential additional role for 
Local Emergency Hospitals (LEH), beyond caring for patients 
with ‘low- acuity’ traumatic injuries. Acute medical patients 
could be redirected to LEHs in the immediate aftermath of a 
mass casualty incident, thereby clearing pressure in the Major 
Trauma Centres. To accept the number of acute medical admis-
sions will require a structured response; however, staff at the 
LEHs felt that, in this way, they could offer a further valuable 
part of the response to any such incident in the future. The issue 
of consent for sharing clinical information was also highlighted. 
This was not so much between NHS organisations or clinicians, 
but information governance was a concern when there were 
requests for clinical information between NHS and non- NHS 
organisations. This included social care or third parties such as 
the trustees or the ‘fourth estate’.

There was recognition that the MCR pattern of injury differed 
from the typical injuries experienced by UK servicemen after 
IED strike in Afghanistan and that surgical care was excellent 
across the board. Nevertheless, there were minor inconsisten-
cies in surgical protocols (some primary closure of a few minor 
ballistic wounds occurred). The MCR clinicians identified a high 
yield of significant nerve and tendon injuries on secondary and 
tertiary surveys. The invited delegation felt that some overenthu-
siastic relooking of wounds and surgery to retrieve missile frag-
ments had occurred. There was also some enthusiasm for ‘hyper 
acute’ complex reconstruction and this was counselled against. 
There was a recognition that pneumoperitoneum can occur after 
blast injury without visceral injury20 and negative laparotomy 
can occur (but also that negative laparotomy is a ‘lesser evil’ 
that a missed injury). There was a requirement identified for 
clear recommendations for management of risk of blood- borne 
viruses and policies concerning management of noise induced 
hearing loss and antimicrobial prophylaxis after blast injury.21–23 
In addition to these clinical factors, it was realised that there 
was a requirement for enhanced welfare support for patients’ 
relatives and for members of staff, both those who had directly 
treated patients and those who had not.

defenCe OTOlOgy COnTrIbuTIOn
Properties of the ear that allow it to act as a biological pres-
sure transducer make it inherently susceptible to damage as a 
result of blast. Disruption of the soft tissues within the ear canal, 
the ear drum and ossicular chain can be managed in relatively 
‘slow time’. Recent evidence, however, supports interventions 
capable of rescuing some hearing loss associated with sensori-
neural damage. The immediate otological challenge of the Arena 
bombing concerned the possible practicalities of determining the 
presence and extent of any hearing loss in a potentially large 
number of people including many children. There was also the 
possibility of a cohort of patients presenting late to their general 
practitioner (GP) with no injury other than hearing loss, and the 
need for a proportionate response. A military- led team at QEHB 
undertook a rapid literature review to develop protocols for 
adults and children forthe management of hearing loss in a mass 
casualty situation and these were provided to the Manchester 
team. Flow diagrams included detailed advice on the medical 
options available, the role of intratympanic steroids and special 
considerations as to the use of high dose steroids particularly in 
multiply injured patients and in children. The protocols were 
designed to be used by GPs to help triage those with possible 
acoustic injury and also to inform definitive assessment and treat-
ment of both forms of hearing loss in a secondary care setting.22

defenCe ImAgIng COnTrIbuTIOn
CT was introduced to forensic sciences in 1977 by Wüllen-
weber et al to aid in the assessment of patients who had died 
after gunshot injuries.24 Experience with forensic CT in the 
understanding of unnatural death was first used in the UK in 
Manchester in the 1990s in response to local religiously moti-
vated objection to autopsy.25 The UK Defence Medical Services 
have accumulated significant experience in forensic radiology 
after blast injury and a Defence imaging team consisting of three 
radiologists and four radiographers was tasked to support the 
forensic process following the MCR bombing. The team utilised 
cross- sectional imaging with CT, standard radiographic imaging 
with small portable X- ray machines and ultrasound. While the 
overarching cause of death was largely understood for the Arena 
victims, forensic radiological analysis supported the pathologist 
in resolving the de facto cause of death and served to support 
the forensic investigation. In the absence of imaging, the pathol-
ogist must serially and methodically explore relevant body cavi-
ties and fascial compartments—a process which may take several 
hours. In a mass casualty event such as the MCR bombing, with 
22 victims, a conventional forensic process could have lasted 
several weeks. In addition to speeding up the forensic examina-
tion, radiology allows the pathologist to minimise the otherwise 
necessary dissection of the deceased; a fact that can provide 
some small comfort to the relatives. Forensic imaging started 
with a CT scan of the victim and subsequent body mapping of 
fragments with a detailed assessment of injuries and wounding 
tracts. Prior to conventional autopsy, a case conference allowed 
detailed discussion and direction so the pathologist knew where 
to look when the autopsy was undertaken. During the autopsy, 
radiographers with portable X- ray equipment were able to 
correlate the CT body map to the victim and further refine the 
forensic process. Ultrasound was used to further facilitate local-
isation within organs.

COnClusIOns
Debriefing and sharing information about mass casualty events 
are critical so that lessons learnt can be rapidly incorporated 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://m

ilitaryhealth.bm
j.com

/
B

M
J M

il H
ealth: first published as 10.1136/jram

c-2018-000944 on 16 July 2018. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


79Bowley DM, et al. BMJ Mil Health 2020;166:76–79. doi:10.1136/jramc-2018-000944

Original research

into local and national future plans.26 Feedback from the ‘front- 
line’ MCR clinicians was that QEHB/RCDM visits had been 
extremely helpful, providing both support for urgent issues and 
longer term reassurance and the predominant sentiment was 
that this sort of engagement should become a standard operating 
procedure for future such events. Multiple representatives stated 
that the first visit by the QEHB/RCDM delegation should have 
occurred earlier (ie, on Day 1 rather than Day 3). A second visit, 
with involvement of rehabilitation specialist, was considered 
appropriate around Day 10.

The post- Arena feedback from forensic pathologists and the 
Coroner in MCR confirmed that this collaborative and multi-
disciplinary approach to forensic autopsy not only increased 
accuracy and specificity of forensic recovery but also enabled a 
more rapid forensic understanding of the major incident. It also 
supported the authorities’ compassionate interaction with fami-
lies of the deceased.

Military Aid to the Civil Authority can occur in different 
ways, ranging from mountain rescue, soldiers filling sandbags or 
guarding civil infrastructure. The repository of expertise in the 
management of blast injury at QEHB/RCDM enabled projection 
of healthcare support and engagement in response to an inci-
dent on home soil. Some of the clinical lessons and personal 
coping strategies learnt from battlefield medicine can be used 
to encourage and sustain NHS clinicians as they work so hard 
to save lives and improve long- term functional outcomes for 
patients. The sharing of personal experience may also make a 
contribution to morale of NHS workers, extending resilience 
and their ability to cope with the impact of events.
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